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PABOYASA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B1.0.35 O6wasa n megmumHckas 6uodusmnka

1. Koa n HammeHoBaHue cneunanbHocTu: 30.05.01 MeguumHckas buoxmmmsa
2. Cneunanusauusa:

3. KBanudukauma BbinyckHUKa: Bpav-oMoOXnMMmk

4. dopma obyyeHUs: oyHas

5. Kachegpa, oTBevaloLas 3a peanmsauuio gUCLUUNIUHLI: Kaeapa dnodunsnkn n
BuoTexHonormm

6. CoctaBuTEnu nporpaMmmbil:

ApTioxoB Banepuii ['puropbeBmny, 4OKTOp Bronornyeckmx Hayk, npodeccop;
BawapuHa Onbra BnagnmuposHa, kaHangaT 6MoNorn4ecknx Hayk, OLEHT;
Xonsieka MapuHa 'eHHagbeBHa, AOKTOP BUONMOrnMYecKnx Hayk, OOLEHT;
Kanaesa EneHa AHaTtonbeBHa, kKaHanaaT GUONOrMYecknx Hayk, AOLEHT

7. PekomeHaoOBaHa: Hay4yHO-MeTOONYECKMM COBETOM MeAMNKO-Buonormyeckoro akyneTeTa,
npoTokos ot 22.04.2024, Ne 3

8. YuebHbIn roa: 2027/2028, 2028/2029 CemecTp(bl): 7, 8,9



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

— OBfafeHne TeopeTMYECKON KOHLEeNTyanbHon 6a3on gUCUNNNHBI;

— OCBOEHME OCHOBHbIX TEOPETUYECKMX NOSNOXKEHNN BMOU3NKM KaK CAMOCTOATENBHOWN
HayKu;

— NpnobpeTeHne 3HaHNN O PUINKO-XMMUYECKUX MpoLieccax U MexaHu3max, KoTopble
nexat B OCHOBE »XM3HeaeAaTeNnbHOCTU Buonornyecknx o6 bLEeKToB;

— OBnageHune nNpakTM4eckMMm HaBblkaMy NPOBEAEHUA MEOVULIMHCKUX UCCeaoBaHUI C
NnpUMeHeHneM MeToooB 6Monsnkn.

3adayu y4yebHoU OuCyUMNUHBI:

— cdhopMUupoBaTb 3HAHWE U NOHMMaHUE BMOPU3NYECKNX ABMIEHUIA N NPOLLECCOB;

— HayyYuTbCHA BbISBNATbL €OWHCTBO B MHOroobpasmm OUONOrMyeckux SBNEHU nyTem
packpbITUss OBLLUMX MOMEKYNSAPHbIX MEXaHU3MOB B3aMMOAEWCTBUW, fexalux B OCHOBe
Bronormyecknx NpoLEeccos,;

— cdopmupoBaTb MNpeAcTaBfieHUss O PerynatopHbiX MexaHu3Max obecneyeHus
romMeocTtasa XWBbIX CUCTEM, O MPUMEHUMOCTU 3aKOHOB TepMOAUHAMUKM K Omonornyeckum
cuctemam; 06 0COBEHHOCTAX KMHETUKN BUONOrM4YecKknx npoueccoB; O MexaHu3mMax TpaHcrnopTta
BELLLECTB B XMBbIX OpraHn3amMax; 0 MexaHu3max reHepauum 6monoTeHunanos;

— NOMyYnTb NpaKTUYeckne HaBblkM paboTbl, OCBOUTbL BMOdM3ndeckne MeToabl aHanu3a;
chopmmpoBaTb  CMOCOOHOCTbL  pelwlaTb  onpeferneHHble  uUccnefoBaTernbCKue  3agaudu,
yCTaHaBNMBaTb NPUYMHHO-CIEACTBEHHbIE CBA3W B (PYHKLUNOHNPOBaHMM BMOOOBHEKTOB;

— cdopmMmmpoBatb  YMEHME  NPOBOAUTb  KAayeCTBEHHbIW U KOJSIMYECTBEHHbIN
doTomMeTpudecknn n priyopmmMeTpudecknin aHannsbl; PermcTpupoBaTb XeMUNKOMUHECLIEHUMIO,
onpegenaTs napamMeTpbl GUOCUCTEMbI MO KMHETUYECKUM KPWUBBIM  XEMUIIOMUHECLEHLNN;
CTPOUTb JMHEWHbIE W HENWHEeWHble MaTemMaTudeckue MOAENM, HaxoOuTb pelleHnsa ans
NVHENHbIX MOAENen aHanMTUYEeCKMM N YUCIIEHHBIM MeTodamMu, BepuduunpoBaTb napameTpbl
MoZJerien no aKcnepuMeHTanbHbIM AaHHBIM UK NO pesyrbTaTtaM KIMHUYECKOro UccneaoBaHus
C NpUMeHeHneM UndPOBbIX TEXHOSOMMMN;

— NOSTYYMTb HaBbIKN MHTepnpeTaLmm pe3ynbTaToB NabopaTopHbIX NCCNef0BaHUMN;

— cdopmupoBaTb YMEHUA W HaBbIKM MPUMEHEHUS MOJSTYYEHHbIX TEOPETUYECKUX U
NPaKTU4ECKNX 3HAHNN B MEeOULIMHCKOM U Hay4YHO-UCCnenoBaTebCKON AeATEeNbHOCTY,

— chopmupoBaTb yMeHue opMynupoBaTb M MfaHMpoBaTb 3adavn uccrnefoBaHun B
Buoumsnke, BOCNPOM3BOANTE COBPEMEHHbBIE METOAbI UCCneaoBaHns 1 paspabaTtbiBaTb HOBbIE
MeToAMYeckne noaxodbl AONs pelleHus 3afad  Meauko-bmonornvyeckux uccneaoBaHum C
NCrnonb30BaHMEM LMPPOBbLIX TEXHOMOMMNA.

10. MecTo y4ye6HOM agncunnnuHbl B cTpykType OOIT:

YyebHasa gucumnnuHa «Obwasa n megmunHckasa dnodusmka» OTHOCUTCS K 06a3aTenbHbIM
avcumnnuHam 6asoson Yactu brioka 1 «ducumnnuHbl (Mogynm)».

TpeboBaHus K BXOAHBbIM 3HAHUSIM, YMEHUSIM N HaBblkaM: YMEHWE peluaTb CTaHOapTHbIe
3agaym  npodeccuoHanbHOW  OeATENIbHOCTM C  UCMNOSMb30BaHMEM  MHAPOPMALMOHHbIX,
ounbnuorpacunyecknx  pecypcoB,  MeauKO-OMOMNOrM4Yeckon  TEPMUHOMOMMKU,  LMGPOBbLIX
TEXHOMOTMA N YY4ETOM OCHOBHbLIX TpeboBaHUM WH(pOPMAaAUMOHHON GE30MacHOCTU; YMeEHue
NCMonb30BaTbh OCHOBHbIE (PU3UNKO-XUMUYECKME, MaTEMATUYECKME N UHbIE ECTECTBEHHOHAYYHbIE
NMOHATMSA N MEeTOAbl NPU PeLLUEHNN npodeccroHarnbHbIX 3aga4; YMEHNE OLEeHUBaTb pe3ynbTaTbl
nabopaTopHbIX, MIHCTPYMEHTAsbHbIX, MATONIOr0-aHaTOMUYECKNX U UHBIX NCCNefoBaHuUN B Llensax
pacno3HaBaHWsl COCTOSIHUSI NN YCTaHOBIEHUS bakTa Hannunsa unu oTcyTcTems 3aboneBaHus.



11. MnaHupyemble pe3ynbTaTbl 00y4eHUs Mo AucuunnvHe/moaynio (3HaHUSA, YMeEHwUs,
HaBblK1), COOTHECEHHbIe C MlaHNupyeMbIMN pe3yribTaTaMu OCBOEHUs1 obpasoBaTenbLHOMN
nporpaMmmbl (KOMMNETEHLUAMM) U UHOUKATOPAMM UX AOCTUXKEHUS:

Kopn HasBaHue Koga(bl) MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMEeTEHL MM
OlK | CnocobeH Or1K- MpumeHsieT 3HaTb: dyHOAMeHTanbHble OCHOBbI OOLen K
1 Mcnosib3oBaTth U 1.1 dyHOaMeHTanbHble | MEOULUHCKOW Onodunsnku; TeopeTnveckume
NPUMEHSTb N NpUKNagHble OCHOBbI MeToL0B Brodusnyeckux
yHOaMeHTanbHble MeaM LMHCKMe ncecnenoBaHum;
N NpUKNagHble 3HaHusA ons
MeLM LMHCKME, NMOCTaHOBKN U yMeTb: CTaBWUTb U pellaTb npodeccrmoHanbHble
€CTECTBEHHOHaY4HbI peLleHns 3agaun B obractu obuwer u  MeaMUUHCKON
€ 3HaHua ans npodeccuoHanbHbIX | Brodusnkuy;
MOCTaHOBKM U 3agay
peLleHns BNageTb: NPakTUYECKMMMN HaBbIKaMm
CTaHOApPTHbIX 1 B1oM3NYECKNX nccnegoBaHni;
WHHOBALMOHHbIX Or1K- Wcnonbayet 3HaTb TEOPETUYECKME N METOOUNYECKNE OCHOBbI
3apay 1.2 OCHOBHblE 6uocunankm.
npodeccuoHarnbLHoN €CTECTBEHHOHAYYHbI
OeaTenbHOCTH € NOHSATMSA U MeToabl | yMeTb NPoBOANTb Buodmsnyeckoe
nccnepoBaHun nNpu ncenegoBaHuve.
peLueHun
npodeccuoHarneHbIX | BNaaeTb HaBblKaMU MPUMEHEHMUS TEOPETUYECKNX
3agay 3HaAHWI NPU PeLLIEHMM NPAaKTUYECKNX
npodpeccnoHanbHbIX 3agad
OrnK WHTepnpetupyet 3HaTb TEPMMHOSIOMNI0O BUOU3NKK, 3aKOHbI
1.3 pesynbTatbl Brodunsnku.
€CTECTBEHHOHAY4HbI
X “ccnegoBaHun YMETb UCMONb30BaTb MH(POPMALNOHHbIE,
npuv peLleHnm Gubnunorpadmyeckme pecypcol 4N peLleHns
npodeccuoHaneHbIX | CTaHAAPTHbIX 3a4a4 B obnacty Guodusmku.
3agay
BNageTb HaBblKaMW UCMOSb30BaHWS B CBOEW
paboTe nHPopMaLMOHHO-aHaNUTUYECKNX
cucTembl n MHPOPMALMOHHO-
TENEKOMMYHMKALMOHHOM CETU K MHTEPHETY
OlK- | CnocobeH k OrlK- | MNoHumaet 3HaTb: Brodmsnyeckne OCHOBBI
5 opraHu3auum um 5.1 CYLLLHOCTb PYHKLMOHNPOBAHUSA OMOCMCTEM Ha KIETOYHOM,
OCYLLECTBIEHUIO B6uropmanyeckmx, TKaHeBO-OpPraHHOM W OPraHN3MEHHOM YPOBHE;
NpUKNagHbIX U BMOXUMUNYECKNX
NpaKkTUYecKmX npoLeccos, yMeTb: 00BbSACHUTL HabnogaeMble SsBNEHUS U
NPOEKTOB U MHbIX NPOUCXOAALLMX B NPOLECChI C TOYKM 3PEHUSA 3aKOHOB BMOU3MKY;
MeponpusTUA No opraHuame
N3y4eHunto yenoseka BNadeTh: HaBblkKaMn MHTepnpeTaLum
Brodusnyeckux un pe3ynbTaToB SKCMEPUMEHTA C TOUKU 3PEHNS
WHbIX NPOLLECCOB 1 Brodmsnku.
ABNEHNN, Ofl1K- OpraHusyeT n 3HaTb: TeopeTM4eckne OCHOBbI Brodn3nyecknx
NMPOUCXOAALLMX Ha 5.3 npoBoanT MEeTOO0B MCCrefoBaHnst bBMocncTem m
KNEeTO4YHOM, MeponpusTUS no B1O0OBHEKTOB;
OpraHHoOM u N3y4eHunto
CUCTEMHOM YPOBHSIX B6urocmanyeckmx , yMeTb: BblOpaTb Guoduanyecknin metoq
B OpraHuame BMOXUMUNYECKNX nccnenoBaHus, agekBaTHbIN NOCTaBEHHOM
yernoseka npoLeccos, 3apave;
NPOUCXOAALLMX B
opraHuame BNafeTb: HaBblkaMu paboTbl C HAYYHO-
YyeroBeka ncenegoBartenbckumm npubopamm m

o6opyaoBaHNeM, NPUMeHsIEMbIMU B Brodunsmke

12. O6beM AUCUMNNMHBbI B 3a4eTHbIX egnHuuax/yac. — 10 3E / 360 u.
dopma NpomexyTo4yHoU atrectauuu: 3adeT (7 cem), 3a4eT C oueHkon (8 cem); ak3ameH (9

cem)




13. TpynoemkocTb No BMAam y4ebHom paboTbl

Bcero 7 cemMecTp 8 cemecTp 9 cemecTp
Bua yyebHom pabotsl y. u., B hopme y. u., B hopme y, 4., B hopme
nn nn nn

AyaUTOPHbIE 3aHATUNA 160 | 48 64 48

nexkuuun 64 16 32 16
B ToM npakTuyeckme - - - -
anene: nabopaTtopHble 96 34 32 32
rpynnoBble 56 24 16 16

KOHCYynbTaumm
CamocTtosaTensHas paborta 108 34 28 44
B TOM Yucne: Kkypcosas pabora - - - -

(MpoekT)

dopma NpomexyTo4HOM aTTecTaLmm 36 - - 36

(3k3ameH — 36 yac.)

UToro: 360 | 108 108 144

13.1. CopepxaHMe QUCLUMIUHDI

Ne HavnmeHoBaHue Peanusauus pasgena aucumnnuHel ¢

n/n pasgena CopgepxaHve pasgena AUCUMNnHbI NMOMOLLbIO OHMamnH-kypca, AYMK *

ONCUNNNHBI
1. Nlekuum

1.1 | NpegmeT n 3agaum | MNMpeamer 1 3agaum  obwen  n | AYMK «MeanumHckaa Guocmsnkar,
obLwen n | meguumHckon Buodpmankn. [Mpobnemsl | https://fedu.vsu.ru/course/view.php?id=6715
MeOULMHCKON COBPEMEHHOW MeanUMHCKOW Buodusmku,

OroU3NKN. nepcnekTuBbl €e pasBUTUS QYMK "buodmsnka"
Mpobnemsl https://edu.vsu.ru/course/view.php?id=9694
COBpPEMEHHOMN
MeaULIMHCKOM
OVODU3NKN.
1.2 | F'emognHamuka Obwwme BOMpPOCHI MeXaHUKU n | AYMK «MeguuuHckas 6uodusnka,
remogMHaMuku: MOHATME nonoxeHus, | https://edu.vsu.ru/course/view.php?id=6715
CKOPOCTU, YCKOPEHUs. 3aKOHbI ABMKEHUS
XKugkux — Ten. OcHoBbI mexaHukn | AYMK "Buocumamka”
XUOKOCTEN: HanpsbkeHue, | https://edu.vsu.ru/course/view.php?id=9694
rmgpocTaTnyeckoe OaBleHue, BSI3KOCTb.
Buobl  Bs3kocTU.  HbIOTOHOBCKME 1
HEHbIOTOHOBCKME  XUAKOCTU. Teopema
BepHynnu.  [OBwXeHne XuUOKOCTM B
TpyOKax. MyaseneBckoe TeyeHue
Xnakoctn B Tpybke, uncno PeliHonbAaca,
TypOYyneHTHOCTb MpU TeyeHun B TpyOke.
TeueHne XKMOKOCTM B  CyXarwLlencs,
nsorHyton Tpybke, oOTekaHne Ten.
FemoguHamuyeckme OCHOBbI
KpoBoobpalleHus. JInHelHasn "
obbemMHas cKopoCTb kpoBoTOKa. MeToabl
N3MEPEHNsT CKOPOCTU OBWXKEHUS KPOBW.
['pagneHT CKOPOCTU TEYEHUS KPOBW.

1.3 | MonekynsapHas Bbuodmsmka 6Genka wu  HykneuHoBbix | AYMK «MegnunHckas 6uodmsnkar,
onodusnka B | kucnoT. basa pgaHHbix Protein Data Bank, | https://edu.vsu.ru/course/view.php?id=6715
MeguumHe. nnaTgopMbl NCBI, EMBL.

OuHamnueckoe noeegeHne 6GenkoBbix | QYMK "Brodusnka"”

mMornekyn. [loaBwXHOCTb U xecTkocTb | https://edu.vsu.ru/course/view.php?id=9694
CTPYKTYpbI Benka. MogBWXHOCTL

GenkoBo koHdopMaunm U PYHKLMK

benkoB. OOwwume npeacraBneHna o

CTPYKTYpE U  MexaHusme [OencTBus

hepMeHTOB. donguHr bernkos.

LlanepoHbl 1 c¢ongasbl. bonesHu



https://edu.vsu.ru/course/view.php?id=6715
https://edu.vsu.ru/course/view.php?id=6715
https://edu.vsu.ru/course/view.php?id=6715

YyenoBeka, CBsI3aHHble C HapylleHuem
donauHra. OeHatypauwns Oenkos.
lMoHaTMe o pacnnaeneHHOW rnobyne.
dakTopsl, Bbl3bIBatoLLME
AeHaTypaunOHHble M3MEHeHNs GenKoBbIX
MOJIEKy. MeTogapl nccrnegoBaHus
JeHaTypauumm  ©enkoB, UX  aHanua.
MoHaTMe o npoteome. [NpoTeomuka, ee
3apaun. CTpykTypHas "
dyHKUMOHanNbHaa npoteomuka. MeTtoabl
W WHCTPYMEHTbl AONA WUCCNeAoBaHUA U
MOLENMPOBaHNS NPOCTPaHCTBEHHOW
CTPYKTYpbI Benka. MeToabl
MOSEKYNSAPHOM Orodunankm
(a3nekTpogoopes, Xxpomartorpadus,
LueHTpudyrmposaHue,

cnekTpooTOMETPUS, JNIIOMUHECLIEHTHBIN
aHanu3, Macc-crnekTpockonuss n gp.) B
KNMHUYECKOW npakTuKe. CrtpykTypa

HYKIENHOBbIX KMCnoT. Cunbl
cTabunusauum CTPYKTYpbI
6uononMmepos. Pornb BOAbI B

dhopmMmpoBaHUN CTPYKTYpbl BUomonekyn

1.4 | CBobogHble CeobogHble pagukansl B 6uocuctemax. | OYMK «MeamumnHckasa 6nodnsmka,
pagvkansi Ux ponb B HOpMe u npwu natomoruw. | https://fedu.vsu.ru/course/view.php?id=6715
Buocuctemax. AKTUBHbIE opMbl Kncnopopga.

AHTNOKCUAOAHTHI, MepokcugHoe okucrnenne  nunuaos. | AYMK "Buodmsnka”
MeXaHn3m Okcuna asoTta u ero 6uonorundyeckas ponb. | https://edu.vsu.ru/course/view.php?id=9694
JencTBus. AHTUOKCUOAHTbI, MexaHu3M [OeNcTBUS.
bonesHn 4yenoBeka, cBsi3aHHble C | MeaguumHckas 6uodusnka: Monekynbl U
HapyLleHnem PYHKLUMOHNPOBaHUA | 6onesHu
AHTUOKCUOAHTHON CUCTEMBI. https://openedu.ru/course/msu/MEDBIO/

1.5 | buodusnka MogenbHble  nunugHble  mMembpaHbl. | AYMK «MeagnunHckas 6uodmsnkar,

mMembpaH MpumeHeHune nMnocom npu | https://edu.vsu.ru/course/view.php?id=6715
N3roTOBMEHUN rnekapcTB. MexaHusmbl
TpaHcnopTa BELLeCTB yepes | OYMK "buodmsnka"
fbuonornyeckme MeMOpaHbI. Bugpl | https://edu.vsu.ru/course/view.php?id=9694

WOHHbIX KaHamnoB, perynaumns ux paboThbi.
CeobogHopagukanbHble  Mpolecchl B
brnomembpaHax. MepokcmagHoe
okucneHve nunuaos MembpaH.
CoBpemeHHas Mogenb MembpaHbl U
ponb nNMMAOB B  YHKUNOHMPOBAHUN
MeMOpaH. MembGpaHHble padThbl.
XonectepyH Kak KOMMOHEHT KINeTOYHbIX
MemOpaH, ero pofb B pa3BUTUU
nartonorMn. Twunbl KNeTo4yHow rmubenw.
AnonTo3 1 Hekpo3. Nx ponb B passutum
naTonorum. HapyweHwne paboThbl
MeMOpaHHbIX CUCTEM Kak ofgHa Wu3
NPUYUH NaATONOMMN B OYHKLNOHUPOBaHUS
kneTok (Buomnornyeckass cMepTb KMETOK
npu rMMOKCUHK, WHTOKCUKaLMSX,
MEeXaHUYEeCKNX MNOBPEXAEHUAX TKaHew,
OTMOPOXEHUAX U  OXorax, JAelcTBuu
NOHM3NPYIOLWUX n3nyvyeHnn). Hapyexus
hyHKLMOHMPOBaHUS mMemb6paH Kak
CNeAgcTBME  W3MEHEHUSI  aKTMBHOCTU
paboTbl MeMOpaHHbIX  (DEepMEHTOB,
AesaTenbHOCTN MeMOpaHHbIX peLenTopoB
W NOHHBIX KaHanoB.Ponb membpaHHbIX
CTPYKTYp npu 3aboneBaHusX HEPBHON
CUCTEeMbIl, MPU pPasBUTUM aTepocKrneposa
1 nwemmnyeckorn bonesHu cepaua.



https://edu.vsu.ru/course/view.php?id=6715
https://edu.vsu.ru/course/view.php?id=6715

1.6

Buoanektpuyeckne
noTeHuunansol.
Buoduauka
KNeTo4YHOMN
NOABMKHOCTU U
MbILLEYHOIO
COKpalLLeHus

Buapl OunonoTeHLnanos, MeXxaHn3m
dopMmnpoBaHnsa  noTeHumana  MOKos.
YpaBHeHus HepHcTa, [onbgmaHa,
Tomaca, XopxkuHa-Xakcnu. [loTeHuman
Jencteus, ero csonctea. buodusnka
HEpPBHOrO nmnynbca.MexaHnam
BO3HWKHOBEHUS aBTOKONEOaHNI B
ononorn4yecknx cuctemax,
pacrnpocTpaHeHune aBTOBOITH B
BO30yaUMbIX cpefax. Mpobnemsbl
XpoHoburonoruu, ncnonb3oBaHue
NPUHLUMNOB XPOHOMEANLMHbI B
pa3paboTke MeTOdOB NeYeHUs apuTMUi
cepaua n  agpymmx  3aboneBaHun,
CBSI3aHHbIX co CMOHTaHHOM
BO30YyOMMOCTbIO HEPBHbIX U MbILLIEYHbIX
TKaHeN.

OYMK «MeamumnHckasn brodunsmka,
https://edu.vsu.ru/course/view.php?id=6715

QYMK "Brnodusnka"
https://edu.vsu.ru/course/view.php?id=9694
MeouumHckast Guodmsmnka: MOonekynbl U
BGonesHu
https://openedu.ru/course/msu/MEDBIO/

1.7

Buodunauka
peuenuun

Twvnebl KNeTOYHbIX peLenTopoB.
MexaHn3m nepegayn curHamna B KNeTKy.
Nurang-peuentopHoe B3aumoaencTaue.
[MepBWYHbIE N BTOPUYHBIE MECCEHOXEPHI.
MexaHuam aencTens rOPMOHOB.
Brodusmka cnyxa. CnyxoBble
peuenTopsbl, MeXaHu3M peuenuun
3BYyKOBbIX konebaHun. dotopeuenuus, ee
MOneKynsipHole MexaHuambl. CTpoeHue
nanoyek un konboyek. PoTOXMMUYECKME
npeBpaLleHns pogoncuHa.

QYMK «MeanumHckas 6uodusnkay,
https://edu.vsu.ru/course/view.php?id=6715

OYMK "Brnocmsmka"
https://edu.vsu.ru/course/view.php?id=9694

1.8

PapgunaumoHnHas
ovodusnka

PU3NKO-XMMUYECKME OCHOBbLI [ENCTBUSA
NOHU3NPYIOLLNX N3Ny4YeHni.
MonekynsipHble acnekTbl
Buonornyeckoro nencreus
WNOHM3MPYIOLLMX u3nyyeHnin. MexaHunambl
MOrMOLWLEHUA  SHEPrun  NOHU3UPYIOLLMX
nanydeHun. [osumetpua. Bugbl [os.
B3aanmopencrtene pasHbIX BUAOB
NOHM3MpPYIOLLLEro n3nyyeHuns c
B6uomonekynamm. MexaHuam pasBuTus
nyyeBoro  nopaxeHusa.  [posiBneHve
Ny4eBOro NopaKeHusi Ha YPOBHE KIEeTKW.
TeopeTnyeckme npeacTasneHns o]
MexaHusMe Omonornyeckoro AencTBus
NOHU3NPYIOWNX  U3nydYeHnn. Jlyyesas
6onesHb yenoseka. OnocpegoBaHHbIE U
oTganeHHble 3pdekTbl 06yYeHus.

QYMK «MeamumHckas buodusmkay,
https://edu.vsu.ru/course/view.php?id=6715

QYMK "buodmsnka"
https://edu.vsu.ru/course/view.php?id=9694

1.9

KsaHTOBas
orodusumka.
doTobMonorna  un
doTomegmLnHa

KBaHTOBas 6uodusnka. SHepreTudeckue
YPOBHU  MONEKYI. Bsaumopencteume
KBaHTOB CBeTa C Morekynamu. YCcrnosus
nornoLeHns KBaHTa ceeTa.
OneKTpOHHbIE nepexopsl npu
nornowieHun ceeta B OMoMonekynax.
KauecTBeHHble n KONMYeCTBEHHbIE

nokasarenu nornoLwieHns cBeTa.
CnekTpanbHble CBOWCTBA  HEKOTOPbIX
Guomonekyn. JllomuHecueHUus.
dnyopecueHuns u docdopecLeHUus.
MNpumeHeHne JIIOMUHECLEHTHOrO

aHannsa B OwuonorMm U  MeauuuHe.
dnyopecueHTHble MEeTKM W 30HAbl, KX
npMMeHeHne B MeauuuHe.
doTobuonornyeckme npoueccbl U  UX
ctagun. PoToxMMUYeckne npeBpaLleHns
BGrononumepos n BrnomembpaH.
OcHoBHble HanpasneHus

JQYMK «MeauumHckasn 6uodusmkar,
https://edu.vsu.ru/course/view.php?id=6715

OYMK "Brnodmsmka"
https://edu.vsu.ru/course/view.php?id=9694
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doTOMEOQNLMHBI. doToTepanus.
doToanHammndeckasi Tepanus.
doTonpoTekTopbI n
doTOCEHCUBUNM3aTOPbl, MEXaHMU3Mbl WX
aencteus. MNMoHATHe 06 NHAYLMPOBaHHOM
nanyvyenmn. lpuHUMN OEencTBus renumn-
HEOHOBOro fasepa, ero nNpuMeHeHue B
MeaunLnHe.

2. MpaKkTn4yeckmne 3aHATUA

He NpeayCMOTPEHbI

3. llabopaTopHble 3aHATUA

3.2 | FlemoamHamuka Buabl Bsskoctn. Onpegenexne Baskoctn | QYMK «MeanunHckas 6nodmsmka,
passiMyHbIX pacTtBopoB. | https://edu.vsu.ru/course/view.php?id=6715
Xapaktepuctunyeckas BA3KOCTb
Brononumepos. HbloTOHOBCKME n | AYMK "Buocpumamka”
HEHbIOTOHOBCKME kuakoctn. PewweHune | https://edu.vsu.ru/course/view.php?id=9694
3agad no teme

3.3 | MonekynspHas MccnepoBaHue npoctpaHcTBeHHon | AYMK «MeguumHckasa 6uocunaunkay,
ovodusnka B | CTPYKTypbl 6enkoBbix monekyn in silico. | https://edu.vsu.ru/course/view.php?id=6715
MeauunHe Ba3sbl pgaHHbix Protein  Data Bank,

nnaTgopMbl nchi, embl. Mounck | QYMK "buodmsmka”

romornoroB Lenesoro 6enka. BoiseneHue | https://edu.vsu.ru/course/view.php?id=9694
KOHCEepBaTUBHbIX MOCNeAoBaTENbHOCTEN

B Genke. lNMonck NoTeHUManbHbIX CanToB

CBA3bIBaHNSA. AHanu3 nNpocTPaHCTBEHHON

opraHusauum MOneKynbl bernka.

Mporpammbl BLAST, ClustalW, BioEdit,

Vftstro, Mole.

3.4 | CBoboaHble OnpepneneHne akTUBHOCTN HEKOTOPbIX JYMK «MeanumHckan 6uocmsnkay,
pagvkansi B | (PepPMEHTOB aHTUOKCMOAHTHON CUCTEMBI https://edu.vsu.ru/course/view.php?id=6715
Obuocuctemax. yenoBeka. BnusiHue dunanyeckmx
AHTNOKCUAAHTHI, ¢akTOpOB Ha aKTUBHOCTb AaHHbIX QYMK "buodmsnka"

MeXaHn3m depmeHTOB. Onpenenenune ypoHs NOJ | https://edu.vsu.ru/course/view.php?id=9694
AencTeus METOAOM XEMUITIOMUHECLLEHLINM.

U3ydeHune npoaykumnm ADGK

HenTpodunamm c NOMOLLbIO MeToaa

WHOYLMPOBAHHOW XEMUNIOMUHECLIEHLMU

3.5 | buodmsmka MogenbHble  nunugHble  mMembpaHbl. | AYMK «MeagnunHckas 6uodmsnkar,

MembpaH MonyyeHne  nunocom.  [pumeHeHwne | https://edu.vsu.ru/course/view.php?id=6715
NMNOCOM MNpPU M3rOTOBMIEHWM NEKapCTB.
WccnepoBanne ocmoTudeckon ctonkoctn | AYMK "Brnodusuka”
MembpaH apuTpoLnTOB Npu BosdencTeun | https://edu.vsu.ru/course/view.php?id=9694
HEKOTOpbIX  (pusmMyecknx  pakTopoB.
CnektpodoTtomeTp UV-2401PC
(Shimadzu, fAnoHua) wn nporpamMmmHoe
npunoxeHne UVProbe ana aHanuaa
KMHETVKW MpoLecca reMonumaa.

3.6 | brnoanektpuyeckne | Buabl bUonoTeHLManoB, MexaHu3m QYMK «MeamumHckasn buodusmkay,
noTeHumarnbl. dopMnpoBaHUs NOTEHUMAaNa nokos un https://edu.vsu.ru/course/view.php?id=6715
Buodunaunka aencteus. Cnocobbl namepeHus
KNeTo4YHOMN ounonoTteHuunanos. PelieHne 3agay no JYMK "Brnodusuka"

NOABWXXHOCTU U Teme. N3yyeHne aBTokonebaHum ¢ https://edu.vsu.ru/course/view.php?id=9694
MbILLIEYHOIO MOMOLLIbIO METOL0B MaTEMaTUYECKOrO
COKpalLLleHus MozenvpoBaHus. [NocTpoeHne

pPEerpeccuoHHbIX Mogenen B nporpamMmme

STADIA

3.8 | PagnaunoHHas dunsunko-xmummyeckme ocHoBbl aenctBust | AYMK «MeguuuHckas 6nodusnka,

onodusnka WOHM3MPYIOLLIMX n3nyydyeHun. [osumeTp- | https://edu.vsu.ru/course/view.php?id=6715
pagmnomeTp MKI-01-10/10. MpunoxeHus
RadLabs n Monirad ans nnaHweta OYMK "Buoguaumka"
https://edu.vsu.ru/course/view.php?id=9694

3.9 | KeaHTOBad MexaHu3mbl TepaneBTudeckoro | QYMK «MeaunumHckas buodumsmkay,

orodusnka. [encTems Y®-cBeTa Ha KpoBb. | https://edu.vsu.ru/course/view.php?id=6715

doTobuonorua

WccneposaHne BnvaHua Y®-ceeta Ha
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doTomegmumHa

cnekTpanbHble XapaKTePUCTUKM
remorrnobuHa Yyenoseka.
CnekTpodoTtomeTp UV-2401PC
(Shimadzu, AnoHusa) wn nporpamMmHoe

npunoxeHne UVProbe pana aHanusa
crneKkTpanbHbIX XapakTepucTuk
6rnoobbekToB. MccneposaHne BRMSAHMA
Y®-cBeTa Ha (PyHKLUMOHaNbHbLIE CBOMCTBA

nMmMadoLmnTOB. MexaHuam
hPOTONHAYLMPOBAHHOIO remonmsa
3pUTPOLUTOB. BnusaHne
GOTONPOTEKTOPOB n
doToceHcbmnmns3aTopos Ha
OTOMHAYLMPOBAHHbLIN remonun3a
3PUTPOLUTOB.

JYMK "Brnodusuka"
https://edu.vsu.ru/course/view.php?id=9694

13.2. Tembl (pa3aenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Ne
n/n

HaumeHoBaHne
Tembl (pasgena)
ONCLUMNMNUHBI

Bugbl 3aHaTWIA (4acoB)

Jlekuun | MNpakTnyeckne

JlabopaTopHble

pynnoBbie
KOHCyMbTaumm

CamocTosTenbHas
paboTta

Bcero

1

Mpeametr u 3agaum
MeLMLMHCKON
Brodusnkm.
Mpobnemsbl
COBpPEMEHHON
Brodu3nKu.

N

["femognHamMmuka

10

12

34

MonekynsapHas
orodunsnka B
MeguumHe.

10 - 16

12

46

CobofHble
pagukansl B
onocucremax.
AHTUOKCUAOAHTHI,
MeXaHn3m

OEeNCTBUS.

16

14

46

Buodumsmka
MemMbpaH

10 - 16

14

48

BuoanekTpnyeckue
noTeHumansl.
Buodgmamka
KNneToYHOW
NOABWXHOCTU U
MbILLIEYHOTO
COKpalleHus

10

28

Buodgmamka
peuenuun

12

26

PagnaunoHHas
Burocmnanka

16

14

46

KsaHTOBas
orodmsuka.
doTobumonorusa 7]
doToMmeguLmHa

16

14

48

KoHTponb

36

NToro:

98

56

106

360

14. MeTogn4yeckne ykasaHusa Ans obyvarowmxcsi N0 0CBOEHUIO ANCLUNIIUHbI:




WMHdopmaums no ydebHon pgucumnnmHe «O6was w  meauumHckas 6Guodmsmkar
(ocHoBHas obpasoBaTenbHasa nporpaMmma BbiCLLEro 0bpasoBaHUs NO HanpaBeHUIO NOArOTOBKM
30.05.02 MeguuuHckaa 6uodusmka, y4vebHbI nnaH, pabodas nporpamma AUCUUNINHBI
«Obwan un wmMeguumHckas ©unodusnka», OHObI OLEHOYHbIX CpPeacTB, OCHOBHasA MU
AONONHUTENbHaA nutTepatypa) pasmelleHbl Ha obpasoBaTeribHOM nopTane «ONEeKTPOHHbIN
YHUBEPCUTET Blry» (https://edu.vsu.ru/course/view.php?id=6715 "
https://edu.vsu.ru/course/view.php?id=9694).

N3ydyenne pucumnnmubl «O6waa u meguumHckas ©Ouodumsmnka» npegycmaTpusaet
yTeHne nekuun, nposegeHue nabopaTopHbiX 3aHATUWA, BbINOSHEHME KypcoBOW paboTbl u
CaMOoCTOATENbHY0 paboTy CTYAEHTOB.

OcBoeHve copepXaHust  OUCUMMAMHBI  OCYLLECTBASIETCS C  UCNOSIb30BaHMEM
ANCTaHUMOHHbIX obpasoBatenbHbix TexHonormi (JOT) — 3nekTpOHHbIX YYeBHbLIX KypcoB
"Brnodunamka" 7 «MepuuymHckas B6rnodmsnka, pacnosioXXeHHbIX no agpecam:.
https://edu.vsu.ru/course/view.php?id=9694 wn https://edu.vsu.ru/course/view.php?id=6715 Ha
noprtane «ONeKTPOHHbIN YyHMBepcuTeT BIY». MNepen Havanom y4yebHbIX 3aHATUI 0ByyaroLmnncs
OOJDKEH:

1. [llpoBepuTb Hanuune pJoctyna K Kypcy. B cnyyae BbisBneHns npobnem
CBOEBPEMEHHO 06paTUTLCS K NpenoaaBaTento Unn B CNyx0y TEXHUYECKOW NOAAEPKKN.

2. N3yunTb nHTEpdenc Kypca, 3HaTb cnocobbl B3anMogencTBus ¢ npenogasatenieM B
pamkax QYK: coobLieHne Ha dopyme, OoTrnpaBka JIM4HOro coobLleHuns, YarT.

3. O3HakoMUTBCA C UENnb M 3agadamu OUCUMMAMHBLI, NepevyHeM OPMUPYEMbIX
KOMNeTeHUMn 1 pesynbTaToB OBy4YeHusi, NporpammMon AMCUUNIUHBI, KaneHAapHbIM MNiaHoM,
TPaeKTopMen OCBOEHUS  OUCUMMAMHBI, KOMMMEKCOM BonpocoB UM TpeboBaHun ansa
NPOMEXYTOYHOW aTTecTaunn.

4. O3HaKOMUTbCA C NEpevyHeM OCHOBHOW W OOMOMHUTENbHOM NUTEpaTypbl, a Takke
CMMCKOM  3NEKTPOHHbIX Obpas3oBaTenbHbIX PECYpCoOB, HeobXxoauMbiX Afs  OCBOEHUS
AncumnnuHbl. onyunuTb AOCTYN K 9MNEKTPOHHbIM OUOMAMOTEYHBIM CUCTEMaM, Ha KoTopble
odopmneHa nognucka ProOyY BO «Bl'Y».

CamocTtosTenbHas pabota CTyQeHTOB  OCYLIECTBASIETCA C  MCMOMb30BaHWEM
pekomeHgoBaHHbIX MOOK, y4yebHMKOB 1 y4ebHbIX nocobuin B Xoae NoAroTOBKN K JIEKLMOHHBIM U
nabopatopHbiM 3aHATUAM. CTyAeHTbl 3HAKOMSATCHA C TeOpeTUYECKMM MaTepuanom B npouecce
NEKLMOHHOIo Kypca U CaMoCTOATENbHO, NpopabaTbiBaloT U yCBaMBalOT TEOPETUYECKME 3HAHUS
C UCNONb30BaHMEM peKkoMeHOyeMon y4yebHON nutepaTtypbl U y4ebHO-MeToaMYeckux nocobuin,
COrnacHo ykasaHHomy crmcky (n.15).

Ha nabopaTopHbIX 3aHATUAX CTYAEHTbl B COCTaBe Marnow rpynnbl BbIMOMAHAKT y4ebHo-
nccnegoBartenbCckyto paboty. B xoge nabopaTopHbix paboT cTyaeHTbl npuobpeTatoT HaBbIKM
npoBedeHUs  3KCMEpPUMEHTa, YMEHUS  UHTepnpeTvpoBaTb  MOMyYeHHble  pe3ynbTaThl,
obpabaTbiBaTb M NpPeAcTaBNATb MOMyvYeHHble AaHHble. B KoHue nabopaTopHOro 3aHATUs
pesynbTatel M MaTtepuanbl  y4ebHO-uccrnegoBaTenbCkOM  paboTbl  OOKNagbiBaloTCH
npenogaeatento, npu Heobxoaumoctn obcyxagatoTcsa B rpynne (otyeT o nabopaTtopHOM
3aHATUKM). B cnyyasax nponycka nabopaTtopHOro 3aHATUS NO KaKMM-NUMOO npuynHam CTyOoeHT
06s3aH €ero CcamMOCTOSITENbHO BbIMOMHUTL MNOA KOHTPONEM npenogaBaTens BO BpeMs
NHONBMAYaNbHbIX KOHCYNbTauun.

Tekywas artrectaumsa obecnevnBaeT MNPOBEPKY OCBOEHUS Yy4yebHOro Mmarepuana,
npuobpeTeHnss 3HaHWA, YMEHWA U HaBbIKOB B MpoLecce ayguTOPHOM M CaMOCTOATENbHOM
paboTbl cTyaeHToB, hopmupoBaHus komneteHumn (OlK-1.1, OlK-1.2, OrlK-1.3, OlK-5.1 n
OlNK-5.3). Tekywasa attectauna no gucumnnmHe «O6waa wn meaumumHckas 6uodumsmkar
BKMoyaeT B cebs 3awmTty nabopaTopHbiX paboT M BbLINOMHEHWE MNPAKTUYECKUX 3adaHun.
lMnaHvpoBaHWe 1 opraHu3auus TeKywmx aTTecTauuMi OCyLLeCcTBNSeTCsa B COOTBETCTBUU C
cogepxaHnem paboyer nporpammbl U KaneHaapHO-TEMATUY4ECKMM MNaHOM C MPUMEHEHMEM
doHOa OUEHOYHbIX CpeacTB. Tekywas aTrectauunsa ssnseTcsa obs3aTenbHoOW, ee pesynbTaTbl
OLEHMBAOTCA U NO peLLeHnto kadeapbl MOryT ObiTb YY4TEHbI MPUM NPOMEXYTOYHOM aTTecTauumm
obyuaromxca.



https://edu.vsu.ru/course/view.php?id=6715

dopmamMu NPOMEXYTOYHOW aTTecTaumyv 3HaHUW, YMEHWA W HaBbIKOB OBy4atoLimxcs
ABNSOTCA 3a4eT, 3a4eT C OLIEHKOW U 3K3aMeH.

15. MNepeyeHb OCHOBHOW M AOMNOJSIHUTENILHOW NUTepaTtypbl, pecypcoB UHTepHeT, HeobXxoanMbIX
Ansa 0CBOEHUS ANCLUUNIIUHbI
a) OCHOBHag nuTeparypa:

Ne n/n McTouHMK
Apmioxos B.I. CmpykmypHO- ¢byHKUUOHaIbHOEe cocmosiHue buomembpaH U MEXKIemoYHbIe
1.. | e3aumodelicmsusi : yuebHoe nocobue / B.I. Apmiwoxos, M.A. HakeacuHa. - BopoHex : UTL| BI'Y, 2008.
—156c.
buogpusuka : yueb. 0nisi 8y3oe / nod ped. B.I. Apmioxosa. — M. : Akademudeckuli [Tpoekm :
EkamepuHbype : Jenoeas kHuza, 2009. — 294 c.
Kydpswoe F0.b. PaduayuoHHas buogusuka. PaduoyacmomHbie U MUKDPOBOJIHOBbIE
3. | anekmpomazHumHbIe usnyqeHus : y4eb. ons gy3oe / KO.b. Kydpswos, F0.®. [Nepos, A.b. PybuH. — M. :
@usmamnum, 2008. — 181 ¢ — B6C «JlaHb». - URL: https://e.lanbook.com/book/2221#authors.
Pemuszoe A.H. MeduuyuHckas u buonoaudyeckas usuka : y4yeb. dns aysoe / A.H. Pemusos. — FTOOTAP-
4. | Medua, 2016. — 656 c. — O5C «KoHcynbsmaHm cmydeHmay - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html
lMpakmukym no buogbusuke / B.I". Apmioxos [u 8p.] ; BopoHex. 2oc. yH-m ; [nod obw. ped. B.T.
Apmioxosa] .— BopoHex : Msdamenbckul dom BI'Y, 2016 .— 313 c.

6) dononHumernbHas numepamypa:

Ne n/n HcmoyHuk
Apmioxos B.I. Onmuyeckue MmemoOdb! aHau3a UHmMaKkmHbIX U MOOUGUUUPOBaHHbIX BUOI02UYECKUX
6. | cucmem: y4eb. nocobue / B.I. Apmioxos, O.B. lTymuHyesa. — BopoHex : u3d-80 BopoHex. eoc. yH-ma,
1995. - 280 c.
Kypc ¢usuku : yuebHuk 0na cmyd. 8y308, 0by4. 110 ecmecmeeHHOHayu. HarnpasneHusm / A. H. Pemu3os,
A. A. lNomaneHko .— 3-e u3d., cmep. — M. : pogha, 2006 .— 720 ¢
Pybun A.B. bBuogpusuka : yyeb. 0nsi 8y3o8 : 8 2 m. / A.b. PybuH. — M. : N3d-e0 Mock. yH-ma : Hayka,
8. | 2004. T.1 : Teopemuydeckasi buogusuka. — 2004. — 462 c. T.2 : buoghusuka KnemoyHbix Mpoueccos. —
2004. — 469 c.

B) MHOPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (oduLManbHble Pecypchbl MHTEPHET)*:

Ne n/n HNemoyHUK

1 OBC «OnekTpoHHaa 6Oubnunoteka TexHudeckoro BY3a» (OBC «KoHcynbTaHT cTygeHTa»). —
URL.: http://www.studmedlib.ru

2 IObC YHusepcumemckas 6ubnuomexa oHnatiH. — URL.: http://biblioclub.ru

3 IbC «M30amenscmea «Jlanby. - URL http://www.e.lanbook.com

4 OneKTpOHHbIN kaTanor HayyHon 6nbnmoTekn BOpOHEXCKOro rocynapCTBEHHOro yHMBEpPCUTETA. —
www.lib.vsu.ru

5 Tekcmosasi 6aza daHHbIX MeOUUUHCKUX U 6uonoaudeckux rnybnukayul Ha aHerulcKoMm si3biKe
HauuoHanbHot meduyurckoi 6ubnuomexu CLUIA - URL http://www.ncbi.nim.nih.gov/pubmed

6 https://edu.vsu.ru/course/view.php?id=6715 — 3YK "MeduuuHckas 6uogpusuka"” Ha nnamgopme
"OrnekmpoHHbIU yHUsepcumem BI'Y"

16. NMepeyeHb y4eOHO-MeTOaQNYECKOrO ob6ecnevyeHns Ans CaMOCTOATEeNbHON paboThl

Ne n/n N CTOYHMK
BawapuHa O. B. CnekmparsbHbie u xpomamozpaguyeckue memoObl aHanusa buocucmem : y4eb.
1. mamepuarnbi K 6onbwomy npakmukymy / O. B. bawapuHa, B. I. Apmioxos. - BopoHex : U38-e0 Bl'Y,

2006. - 65 c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>

Apmioxos B.T". [Nouck, cucmemamu3sayusi, obpabomka u aHau3 uHgopmauuu 8 buogusu4ecKux u

2. buonoauyeckux uccriedosaHusix : y4eb. nocobue / B.I. Apmrioxos, E.A. Kanaeesa, M.I". Xonsieka ;
BopoHexckuli 2ocydapcmeeHHbIl yHuUsepcumem. - Boporex : Usdamenbsckuli dom BI'Y, 2018. - 125 c.
BbinyckHbie keanugukayuoHHble pabomsi: fipasusia oghopmMreHus : y4ebHo-memoduydeckoe rnocobue
3. 0n1a 8y308 / BopoHex. 2oc. yH-m; cocm.: FO.A. JlbiceHko, M.IO. pabosuy .— Boporex : UIL Bl'Y,
2007 .— 22 c. — <URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m07-9 .pdf>.
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file:///E:/Фундаментальная%20медицина/Распоследние%20варианты/Аккредитация/Распоследние%20варианты/Распоследние%20варианты/РП%20Медбиофизика/Практики/www.e.lanbook.com
file:///E:/Фундаментальная%20медицина/Распоследние%20варианты/Аккредитация/Распоследние%20варианты/Распоследние%20варианты/РП%20Медбиофизика/Практики/www.lib.vsu.ru
http://www.ncbi.nlm.nih.gov/pubmed
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m07-9_.pdf

17. OOGpasoBaTtenbHble TEXHONOTUNU, UCNOJSIb3yeMble
AUCLUUNIINHBI, BKMOYas AUCTaHLMOHHbIE
3neKTpoHHoe obyyeHue (30), cmewaHHoOe OGy4eHune):

npu

peanusauum y4eOGHOWM
obpa3oBaTenbHble

TexHonornn (OOT,

Mpwn peanusaunym OUCUMMIUHBI UCMOMb3YKOTCA 3IEMEHTbI 3MEKTPOHHOIO 0by4eHus,
AVNCTaHUMOHHbIE 06pa3oBaTeribHble TEXHONOMN, LMPOBLIE TEXHOMNOMMM.

18. MaTepmnanbHO-TeXHU4Yeckoe obecneyeHme AUCLUNIINHDI:

YyebHas ayauTopust Ans npoBeaeHns! NEKLMOHHOo Tuna

CneunanunsmpoBaHHas mebenb, npoektop Acer X115H DLP, akpaH anga npoekrtopa,
HoyTOyk Lenovo G580 ¢ BO3MOXHOCTbIO NOAKo4eHUs k cetn «MHTepHeT», WinPro
8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

r. BopoHex, nnowanp
YHuBepcuteTtckas, 4.1, nom.
I, ayg. 190

YyebHas ayantopus ons npoBeAeHUs 3aHATUIN NEKLUMOHHOro Tuna

CneunanunsmpoBaHHas mebenb, akpaH HacTeHHbIn Digis Optimal-C DSOC-1103,
npoektop Acer X115H DLP, HoyTbyk Lenovo G500 ¢ BO3MOXXHOCTbLIO NOAKIMIOYEHUS
kK cetn «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google
Chrome

r. BopoHex, nnowagb
YHuBepcuteTtckas, 4.1, nom.
I, aya. 365

YyebHas ayanTopuda and nposeneHunsa 3aHATUN CeMUnHapcCKkoro tuna
(na6opaToprle 3aHFITVIF|), Aana npoeeaeHnA rpynnoBbiX U HOAUMBUAYallbHbIX
KOHcyﬂbTaLlMVI, TEKyLlero KOHTpona n ﬂpOMG)KyTO‘-IHOVI arrTectauunmn

CneuuannsmposaHHas mebenb, nabopaTopHasa nocyaa, pH-meTp nopTaTvBHbIN
HI83141, mukpockonbl Mukmen, CnektpodotomeTp 13-54-00 Y, nporpammHo-
MEeTOAMYECKMI KOMMNNEKC BMoxmmuniom.aHanm3aa, ueHTpudyra Eppendorf, wenkep-
nHkybaTop ansa nnaHweta Elmi SHAKER ST 3

r. BopoHex,
YHuBepcuteTckas nn., 4.1,
nom. |, ayq. 61

Y4yebHas ayamTopus AN npoBeaeHns 3aHATUA CEMUHAPCKOro Tuna
(nabopaTtopHble 3aHATWS), ANs NPOBEAEHMS FPYNNOBLIX U MHOVBUAYamNbHbIX
KOHCYMbTauuWm, TEKYLLEro KOHTPOMs U NPOMEXYTOYHOW aTTecTaumu

KomnbtoTepbl Celeron, Pentium, npoektop Sanyo, WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

r. BopoHex, nnowagp
YHuBepcuteTckas, g.1, nom.
I, ayn. 67




19. OueHOuYHbIe cpeacTBa AnAa npoBegeHus TeKyme|7| n npome)KyTquoﬁ aTTectauum

Mopsaok oLeHKN 0CBOEHUsT oby4yatoLmmmncs yuebHoro matepuana onpegensieTcss coaepKaHnem

cnegyloLwmx pasgenos AUCLUUNMUHLI

No HaumeHoBaHue KomneTeHums(n) NHaukaTop(bl) BOCTUXEHNS OueHouHble

n/n pasgena KOMMeTeHL MmN cpeacTea

AVCUMNIUHBI
(mogyns)

1. Mpeomet 1 OlK-1. CnocobeH OrlK-1.1. NpumeHseT Bonpoc k 3a4ety
3agauu MCMonNb30BaTh U NPUMEHATb dyHOaMeHTanbHbIE U Ne 1
MeaNLNHCKOW hyHAameHTarnbHble 1 npuknagHblie MeguumHcKme
Brodnsmnkm. npuknagHble MeaunumHcKue, 3HaHWA AN5 NOCTaHOBKN M
Mpobnemsl eCTeCTBEHHOHaYy4Hble peLueHns
COBPEMEHHOM 3HaHWA 4N NOCTaHOBKN U npoceccuoHanbHbIX 3aaay
MeOULMHCKON peLleHns cTaHaapTHbIX 1
Brodusnkm. WHHOBALMOHHbIX 3a4au OrlK-5.1. NoHumaeTt

npodeccuoHanbHon CYLWHOCTb Buoumsnyeckmx,
AeaTenbHOCTH Broxnummnyeckmx
OTlK-5. CnocobeH k npoLeccoB, NPONCXOOALLNX
opraHmsaumm un B OpraHm3ame yernoseka
OCYLLLeCTBMEHNIO
NPUKIagHbIX 1 NPaKTU4eCKMX
NPOEKTOB U UHbIX
MEepPOMPUSATUAIA MO U3YYEHUIO
B1odn3nNYECKNX N NHbIX
NpoLLEeCcCoB 1 ABMEHUN,
NPONCXOAALLMX Ha
KNeTo4YHOM, OPraHHOM U
CUCTEMHOM YPOBHSIX B
opraHmame yenoseka
2. remognHamuka OlK-1. CnocobeH OrlK-1.1. NpumeHseT JlabopatopHas
ncnonbL3oBaTh U NPUMEHATL dbyHOaMeHTanbHbIE U paborta Ne 1;
byHOameHTarnbHble 1 npuknagHble MeguumHckme | lMNpakTuyeckoe
npuknagHble MeguumHcKue, 3HaHUS AN NOCTaHOBKU U 3agaHue IV
eCTeCTBEHHOHay4Hble 3HaHUS peLueHns
ANS MOCTaHOBKM U peLLeHus npodeccuoHanbHbIX 3aaau
CTaHOAPTHbIX 1 OlK-5.1. NoHnmaet
WHHOBALMOHHbIX 3a4au CYLLHOCTb B1odm3nyeckux,
npogeccuoHanbHomn OMOXMMUNYECKUX
AeaTenbHoOCTU npoLeccoB, NPONCXOOSALLNX
B OpraHm3me yernoseka
OlK-1.2. Ucnonb3yeT
OCHOBHbIE
€CTeCTBEHHOHay4YHble
MOHATUSA U METOAbI
nccnegoBaHui Npu
peLueHunn
npodeccuoHanbHbIX 3aaay
OrK-5.3. OpraHusyeTt 1
NpoOBOANT MEPONPUSATUS NO
n3yyeHnto Guomnanyeckmx
, ONOXUMUYECKMX
NpoLEeccoB, NPONCXOOSALLMNX
B OpraHu3me 4yeroseka

3. MonekynsapHas OTl1K-1. CnocobeH OlK-1.1. NpumeHseT JlTabopatopHas
bvodumsuka B MCMonb30BaTh U NPUMEHSATb dyHAaMeHTarnbHble 1 pabota Ne 2
MeauuuHe. dyHOaMeHTanbHbIE 1 npvknagHble MeauumHcKne

npuknagHble MeguumHcKue, 3HaHWUSI ANA NOCTaHOBKU U
€eCTeCTBEHHOHay4Hble 3HaHUs peLueHus

ANs MOCTaHOBKM U peLLeHuns npodeccuoHanbHbIX 3aay
CTaHOAPTHbIX 1 OlK-5.1. NoHnmaet
WHHOBALMOHHbIX 3a4au CYLLHOCTb B1odm3nyeckux,
npodeccuoHansHomn BUOXMMUNYECKMX




Ne
n/n

HanmeHoBaHue
pasgena
ONCUMMMNUHBI
(moaynst)

KomneTeHums(n)

WHavkaTop(bl) 4OCTUXEHMSA
KoMMNeTeHUmn

OueHo4Hble
cpeactea

OeATEeNIbHOCTHU

npoueccos, nponcxogdawmx
B OpraHn3me 4ernoBeka

OrlK 1.3. UHTepnpetnpyet
pesynbTathl
€CTECTBEHHOHay4YHbIX
nccrnegoBaHun npu
peLueHnn
npodeccuoHanbHbIX 3agad
Or1K-5.3. OpraHusyeTt 1
NpOBOANT MEPONPUSATUSA MO
N3y4eHuto BModun3nNYeckux
, DNOXUMUYECKMX
NpoLLeccoB, MPOMCXOOALLMX
B OpraHu3me 4yenoseka

CBoboaHble
pagvkansi B
Ouocucremax.
AHTMOKCUAAHTHI,
MeXaHn3am
JencTBus.

OMK-1. CnocobeH
MCMonNbL30BaTh U NPUMEHATb
byHAameHTanbHble 1
npuknagHble MeauLUnHcKue,
€CTeCTBEHHOHay4Hble 3HaHuA
ANS NOCTAaHOBKU U peLleHns
CTaHAapTHbIX U
WMHHOBAaLMOHHbIX 3a4ad
npodeccuoHaneHon
AeATEeNbHOCTH

OlK-1.1. NpumeHseT
dyHAameHTanbHbIE 1
npvknagHble MeauumHcKne
3HaHWUS AN NOCTaHOBKU U
peLieHns
npodeccuoHanbHbIX 3aaau
OTlK-5.1. NoHumaeT
CYLLHOCTb B1odm3nyeckux,
Broxnummnyeckmx
npoLeccoB, NPONCXOOSALLMNX
B OpraHm3me yenoseka

OlK-1.2. Ucnonbe3yeT
OCHOBHbIE
€CTeCTBEHHOHay4YHble
MOHATUSA N METOAbI
nccnegoBaHui Npu
peLueHnn
npodeccuoHanbHbIX 3agau

OrlK 1.3. UHTepnpeTunpyet
pesynbTaThbl
€CTECTBEHHOHaY4YHbIX
nccrnegoBaHun npu
peLueHnn
npodeccnoHarnbHbIX 3agay
Or1K-5.3. OpraHusyeTt 1
NpOBOAUT MEPONPUATUSA MO
n3yyeHno Guomnanyeckmx
, BMoOXMMMYecknx
NpoLeccoB, NPONCXOOSALLNX
B OpraHua3me 4yernoBeka

JlabopaTtopHble
paboTbl NeNe 3-5

Buodunaunka
MeMbpaH

Or1K-1. CnocobeH
MCMNomb30BaTh U MPUMEHSITb
yHOaMEHTanbHbIE U
npyknagHble MeauLMHCKneE,
€CTEeCTBEHHOHaYYHblE 3HaHMS
01151 MOCTaHOBKM U peLLeHuns
CTaHAAPTHbIX U
WHHOBALMOHHBIX 3aday
npogeccuoHanbHomn
OEeATENbHOCTH

OrlK-1.1. NMpumeHsieT
byHOaMeHTasbHbIE U
npuKnagHble MeauuMHCKue
3HaHUSA AN NOCTaHOBKU U
peLueHus
npodeccnoHanbHbIX 3agay
Orl1K-5.1. MNMoHumaeT
CYLLHOCTb BUon3snyecknx,
ONOXMUNYECKNX
NpOLIECCOB, MPOMCXOOALLMX
B OpraHu3me 4enoseka

OrlK-1.2. UcnonbayeTt
OCHOBHble
€CTeCTBEHHOHayu4Hble
NOHSATUA U MeTOoAbI

JlabopaTtopHble
paboTbl NeNe 6-7;
MpakTnyeckoe
3agaHue |




Ne
n/n

HanmeHoBaHue
pasgena
ONCUMMMNUHBI
(moaynst)

KomneTeHums(n)

WHavkaTop(bl) 4OCTUXEHMSA
KoMMNeTeHUmn

OueHo4Hble
cpeactea

nccnegoBaHumn npu
peweHnn
I'IpOCbeCCVIOHaJ'IbH bIX 3a4au

Or1K 1.3. UHTepnpeTnpyeT
pesynbTaThbl
€CTECTBEHHOHay4YHbIX
nccnegoBaHum npu
peLleHnm
npodeccnoHanbeHbIX 3agay
OrK-5.3. OpraHusyeTt 1
NPOBOAUT MEPONPUSTUS MO
n3yyeHnto 6ruomnanyeckmx
, BMoxmmmyeckmnx
NpoLeccoB, NPONCXOOSALLMNX
B OpraHua3me 4yenoseka

BroanekTpuyeck
ne noTeHumanbl.
Buodunanka
KINeTOYHON
NOABWXXHOCTU U
MbILLEYHOrO
COKpaLLeHus

OrlK-1. CnocobeH
1cnorb3oBaTh U NPUMEHSTb
pyHOaMeHTanbHbIE U
npuknagHble MeauLmHcKne,

eCTeCTBeHHOHay4Hble 3HaHuA

Ona NOCTaHOBKU U peLlleHnA
CTaHOapPTHbIX U
MHHOBAUMOHHbIX 3aga4
npodeccuoHaneHon
AesiTeNbHOCTM

OrlK-1.1. NMpumeHsieT
doyHAaMeHTanbHble 1
npuKnagHble MeauumHCKue
3HaHUSA AN NOCTaHOBKU U
peLueHns
npodeccuoHanbHbIX 3agad
Orl1K-5.1. MNMoHumaeT
CYLLHOCTb Buodmsnyeckmx,
ONOXMUNYECKNX
NpOLIECCOB, MPOMNCXOOSALLMX
B OpraHuame 4enoBeka

OrlK-1.2. NcnonbayeT
OCHOBHbIE
eCTeCTBEHHOHay4Hble
MOHATUA N METOAbI
nccnegoBaHumn npu
peLueHnm
npodeccnoHarnbHbIX 3agay

Or1K 1.3. UHTepnpetupyet
pesynbTaThbl
€CTEeCTBEHHOHay4YHbIX
nccnegoBaHumn npu
peLueHnn
npodeccuoHanbHbIX 3aaay
OrK-5.3. OpraHusyeTt 1
NpoBOANT MEPONPUSATUS MO
N3yyeHunto 6uodn3N4EecKmxX
, BMoXMmMm4ecknx
npoLeccoB, NPONCXOASALLMNX
B OpraHm3me yernoseka

JlabopatopHas
paboTta Ne 8;
MpakTnyeckme
3agaHua i, I

Brodumauka
peuenuun

Or1K-1. CnocobeH
MCMonb30BaThb U NPUMEHATb
dyHOamMeHTanbHbIe 1
npuknagHble MeguLmHCcKue,

eCTeCTBeHHOHay4Hbl€e 3HaHUA

ANsi NOCTaHOBKU U peLLeHnst
CTaHOapTHbIX U
WHHOBALIMOHHBIX 3a4au
npodeccuoHanbHon
AeATenbHOCTH

OlK-1.1. NpumeHseT
dyHAaMeHTarnbHble 1
NnpuKnagHble MeguLMHCKue
3HaHWA AN NOCTaHOBKU U
peLueHus
npodeccunoHarnbHbIX 3agay
OlK-5.1. MNoHnmaet
CYLLHOCTb B1oUn3NYeCKmX,
ONOXUMUYECKUX
NpPOLIECCOB, MPOMNCXOOSALLMX
B OpraHuame 4ernoBeka

PagunaumoHHas
burocpmauka

OrlMK-1. CnocobeH
NCcnonb30BaThb U I'IpI/IMeHﬂTb

OlK-1.1. NpumeHseT
dyHAaMeHTarnbHble 1

JlabopatopHas
paboTta Ne 9;




Ne
n/n

HanmeHoBaHue
pasgena
ONCUMMMNUHBI
(moaynst)

KomneTeHums(n)

WHavkaTop(bl) 4OCTUXEHMSA
KoMMNeTeHUmn

OueHo4Hble
cpeactea

pyHOaMeHTanbHbIE U
npuknagHble MeauumHCKme,
€eCTeCTBEHHOHay4YHble 3HaHUS
Ansi NOCTaHOBKWN U peLLeHns
CTaHOapTHbIX U
MHHOBAUMOHHbIX 3aga4
npodeccruoHanbHom
nedaTenbHOCTU

npuKnagHble MeauLMHCKue
3HaHWA AN NOCTaHOBKU U
peLueHus
npodeccnoHarnbHbIX 3agay
Orl1K-5.1. MNMoHumaeT
CYLLHOCTb Buoumsnyecknx,
OUNOXMMUYECKNX
NPOLIECCOB, MPONCXOASLLMX
B OpraHu3me 4yernoseka

OlK-1.2. UcnoneayeT
OCHOBHbIE
€CTeCTBEHHOHay4Hble
MOHATUA N MeTOoAbI
nccnegoBaHui nNpu
peLueHnn
npodeccuoHanbHbIX 3agay

Or1K 1.3. UHTepnpeTnpyeT
pesynbTaThbl
€CTEeCTBEHHOHay4YHbIX
nccrnegoBaHun npu
peLueHnn
npodeccuoHanbHbIX 3agad
Or1K-5.3. OpraHunsyeTt 1
NPOBOAUT MEPONPUSATUS MO
n3yyeHnto G1nomnanyeckmx
, BMoXMmmyecknx
NpoLeccoB, NPONCXOOSALLNX
B OpraHua3me 4yenoBeka

MpakTnyeckoe
3agaHue V

KsaHTOBas
orodusunka.
doTobmonorna u
doTomegmLnHa

OTl1K-1. CnocobeH
ncnonb3oBaTh U NPUMEHATb
dyHOaMeHTanbHbIE 1
npuvKnagHble MeguLMHCKue,
€CTeCTBEHHOHay4YHble 3HaHWS
Ansi NOCTaHOBKU W peLLeHns
CTaHAapPTHbIX U
WHHOBALMOHHbBIX 3agay
npodeccuoHanbHom
OesaTenbHOCTH

OrlK-1.1. NMpumeHsieT
dyHaameHTanbHbIe 1
npvknagHble MeauumHcKne
3HaHWA A9 NOCTAHOBKM U
peLueHus
npodeccnoHarnbHbIX 3agay

OrK 1.3. UHnTepnpetupyet
pesynbTaThbl
€CTEeCTBEHHOHay4YHbIX
nccnegoBaHui Npu
peLueHnn
npodeccuoHanbHbIX 3agay
OrK-5.3. OpraHusyeTt 1
NpoBOANT MEPONPUSATUS MO
n3yyeHno Buomnanyeckmx
, ONOXUMUYECKMX
NpoLeccoB, NPONCXOOSALLMNX
B OpraHu3me yernoseka

JlabopaTtopHble
paboTtbl NeNe 10-
11

lMpomexyTovHas aTTecTaums
dopma KOHTporns — 3a4eT (7 cemMecTp), 3a4eT C oueHkom (8 cemecTp), ak3ameH (9
cemecTp)

MNepeyeHb
BOMPOCOB K
3a4ery,
MNepeyeHb
BOMPOCOB K
3K3aMEHY;
MpakTnyeckme
3agaHus




20. TunoBble OLEHOYHbIe cpeacTtBa U Metoanyvyeckme martepuanbl, onpegensdrowme npoueanypbl
oueHunBaHuA

20.1. TeKyLuMin KOHTPOIb YCNEBaemMoCTun

KoHTpornb ycneBaeMocTu No AUCLMNIMHE OCYLLECTBNAETCS C MOMOLLbIO CrieayoLmX OLEHOUYHbIX
CpencTs:

20.1.1. NepeyeHb NpakTUYECKMX 3aaaHUM (3aaad)

|. Buonoaudeckue membpaHsl. Cmpykmypa, cgolicmea

1. YgenbHast anekTpuyeckass €MKOCTb MeMOpaHbl akCoHa, W3MEepEeHHasi BHYTPUKIIETOYHbLIM
MUKPO3MNEKTPOAOM, OKasanack pasHon 0,5 mukpodapaa/cm?. Mo dopmyne Nnockoro koHaeHcaTopa
OLEHUTb TONLWMHY rMapodoBHOro cnost MembpaHbl C AM3NEKTPUYECKON NPOHMLAEMOCTbIO, paBHOWM 2.

2. Kakoe pacctosiHne Ha NoBEpPXHOCTM MeMOpaHbl apuTpouuTa npoxoaunT Mmonekyna docdonunuga 3a 1
CekyHOy B pesynbTaTte nartepansHon anddysmn? KoadpduumneHt natepanbHon anddysnm npuHATb
paBHbiM 1012 m?/c. CpaBHUTE C OKPYXXHOCTbLIO 3pUTpOLMTa ANAMETPOM 8 MKM.

3. MNMpn dasosom nepexoge mMeMbpaHHbIX HochonNUNNOOB M3 XUOKOKPUCTANSIMYECKOrO COCTOSHUS B
renb TonwmHa 6ucnos nameHsieTcs. Kak npm aTom M3MEHUTCS anekTpudeckass eMKOCTb MemMbpaHbl? Kak
N3MEHNTCHA HanNPSXXEHHOCTb ANEKTPMUYECKOro nonsa B Membpaxe?

4. C nomoLLblo CMUH-MeYeHbIX Monekyn ochonMnnuaoB YyCTaHOBMEH FPaaMeHT BA3KOCTU MO TOMLWMHE
MembpaHbl. OnuwnTe 3KCNepuUMEHT. ['ae BA3KOCTb BhILE: Y MOBEPXHOCTM MeMOpaHbl UK B €€ LIeHTpe?
5. Kak nameHutcsa obnerdyeHHas anddysms MOHOB Kanus C y4acTUEM MOMEKynbl BanMHOMULUMHA nocne
da3oBoro nepexoga MeMOpPaHHbIX NMUNNA0B U3 XUOKOKPUCTANIMYECKOro COCTOSAHUS B renb?

6. OcmoTuyecknn abdeKT B XUBbIX KIETKAX COMPOBOXOAETCS MX HabyxaHnem B TMMNOTOHUYECKOM
pacTBope W cxaTuem B runepToHuveckom. bygeT nu Habniogatbcss ocMoTMYEcKMA addekT npu
HaKOMMEHNN NOHOB HaTPUA MO CXEME aHTMNOpPTa? cxeme cumnopTta?

7. Tlokasatb, 4TO YypaBHeHne HepHcTa-lnaHka cBoguTcss K ypaBHeHuo Puka ans guddysuin
He3apsKEeHHbIX YacTuu,.

8. PepmeHT K*/Na*-ATdasa B nnasmaTnyeckon memopaHe aputTpoLuTa CoBepLUNN LLECTb LMKNoB. Kakoe
KONMMYECTBO MOHOB HATPMA U Kanus Npu 3TOM ObiN0 akTUBHO TpaHCNoOpTMpoBaHO? CKOMbKO 3Heprum
ObINO NMpM 3TOM M3pacxogoBaHo, ecnv rmaponua ogHoro mons AT® conpoBoxgaeTca ocBobOXKaEHNEM
33,6 k[x? SPDHEKTUBHOCTb NPOLLECCa IHEPreTUYECKOro CONnpskeHms ycroBHo cuntatb 100 %.

9. B KneTo4HbIX MemMBpaHax M3BECTHbI TPU MOHHBLIX Hacoca: K*/Na*- Hacoc, MpOTOHHbLINA Hacoc,
Kanbuuneebln Hacoc. KakMm oOpa3om OCyLleCTBMSETCA MpM 3TOM aKTUBHbLIA TPaHCMOPT CaxapoB U
aMUHOKNCNOT?

10. Bo3moXeH nu OAHOBPEMEHHbLIN TpaHCMeMOpaHHbIA NepeHOC WMOHOB Kanns WU HaTpusa MO CXeme
cumnopTa? Mo cxeme aHTMnopTta? No cxeme yHunopTta?

11. Ob6bsicHnTEe GMOU3NYECKMIA MEXAHU3M OEWCTBMS S4a TETPOAOTOKCMHA M MECTHOIO aHecTeTuka
TeTpPasTUN aMMOHUS.

12. Kak COOTHOCATCA NPOHMLaeMOCTM MeMbpaHbl akCoHa KarnbMapa Anst pasfyyHbiX NOHOB B MOKOE U
npv Bo36y>xaeHnn?

Il.buoanekmpuyeckue rnomeHyuaribl

1. Kakoi TpaHCnopT MOHOB CcO34aeT MeMOpaHHY pa3HOCTb MOTEHUMANOB: NAaCCUBHbLIA UMW aKTUBHbBIA?
OTBeT nosicHuTe.

2. Yto 6Gonblue: CKOPOCTb pPacrnpoCTpPaHEeHUs 3NEeKTPUYECKOro curHana no npoBogaM MOPCKOro
Tenerpacda nnm cKkopocTb pacnpocTpaHeHMst HEPBHOMO MMNyrbca No membpaHe akcoHa? Noyemy?

3. Kak cooTHOCATCS NpoHMUaeMoCcT MembpaHbl akCoHa Kanbmapa ANns pasfmyHbiX MOHOB B MOKOE U Mpu
BO36yxaeHnn?

4. Yemy paBHa Harnps>KeHHOCTb 3JNEeKTPUYECcKoro norns Ha MembpaHe B COCTOSHMM MOKOHA, €eCnu
KOHLEHTpaUMss WMOHOB Kanusa BHYTPM KNeTkn 125 mmonb/n, cHapyxu 2,5 mmonb/n, a TonwwmHa
memMbpaHbl 8 HM?

5. Paccumtante amnnutygy noTeHunana genctBus, eCnm KOHUEHTpauusa Kanusa n HaTpusi BHYTPU KINEeTKK
BO30yaANMON TKaHN COOTBETCTBEHHO: 125 mMonb/n, 1,5 mmonb/n, a cHapyxn 2,5

MMOnb/N 1 125 mmonb/n.

lll.Buogbusuka MbILLIEYHO20 COKpaWeHUSs
1. Mpwn MbILLEYHOM COKpaLLEHUN:



a. HuTu akTMHa ckonNb3AT BHYTPb Capkomepa BOOSb MUO3WHA
6. MunosunH cxumaeTcsa NnogobHO NpyxuHe

B. MOCTMKM NpUKPENnATCS K aKkTUBHBIM LIEeHTpam akTuHa

r. MocTuku pasmblkaloTcs

2. Cuna cokpalleHusi, reHepmpyemas MbillLEeRN, onpenensieTcs:
a. ANWUHOW aKTUBHOW HUTH

6 M3MEeHeHneM cunbl, reHepnpyemMon ogHNM MOCTUKOM

B. KONMM4YEeCTBOM OOHOBPEMEHHO 3aMKHYThLIX MOCTUKOB

r. Ynpyroctbtd MMO3NUHOBOW HUTW ;

IV.emoduHamuKka

1. Pagunyc cocyna ymeHbLumnncs Basoe. Bo ckonbko pas nameHntcs obbeMHas CKOpoCTb KPOBOTOKa Mpu
HEen3MeHHOM nepenage AaBreHna?

2. Bbluucnute gaBrieHMe KpoBM Ha paccTosHuM 5 CM OT Hayana cocyga, ecniv B Hadane cocyga
naBneHune coctaenseT 10* Ma, ero paguyc 1 MM, BsA3KocTb kposBu 0,005 MMaesc, nuHeiHas CKOpPOCTb
aBvkeHus kposmn 20 cm / c.

3. Bo ckonbko pa3 M3MEeHUTCH CKOPOCTb NafeHusi AaBfeHUs B Ha4Yane guacTtonbl, ecnv rugpaBnnyeckoe
CONPOTUBIIEHNE MESIKNX COCyAoB yBenuimnnoch Ha 20 % ?

4. Bo cKonbkO pa3s ruapaBnmnyeckoe ConpoTMBIEeHME ydacTka aopThl (paguyc aoptbl 1,25 cM) MeHbLUE,
4YeM rMapaBnMYecKkoe COMPOTMBIIEHWE yyacTka apTepum TOW Xe AnuHbl (paguyc apTepum 2,5 mm)?
BsiskocTb KpoBu B apTepumn coctasnseT 0,9 BA3KOCTU KPOBU B aopTe.

5. Bo ckonbko pa3 OOSMKHO YBENWMUUTBLCS AaBfeHMEe KPOBW B Havane KpynHOro cocyga, 4tobbl npwu
cyxeHun ero npoceeTa Ha 30 % paBneHve Ha Bbixode M3 cocyda M 0ObemMHas CKOpPOCTb KPOBOTOKA
ocTanucb Obl NpexHMMM? B OTCyTCTBME CyXeHuUsi NageHue AaBneHus B cocyge coctasnsiet 0,2 ot
AaBreHns B Havane cocyaa.

V. PaduauuoHHas buogusuka

1. B opraHuam yenoseka nonano 0,1 % unsotona 3! oT ero cytoyHol notpe6HoctTn 150 mr. CKonbko
aTOMOB 3TOro M30TONAa pacnageTcsl B OpraHn3Me eXecekyHAHO B Te4eHne NepBoro vYaca (cuntatb, YTO B
nepBbIA Yac CKOPOCTb pacnaga NocTosiHHA).

2. PagnoakTvBHbI NpenapaTt MMeeT NocTosHHYo pacnaga X = = 1,44*10% 4yl . Yepes ckonbko BpemeHu
pacnagetca 75 % nepBoHavyanbHOro konuyecTsa aaep”?

3. Msarkne TkaHM YenoBeka NoaBeprarTca pagMoakTMBHOMY obnyyeHuto B TedeHme 1,5 4aca, npu aTom
3KCMNo3uLUMOHHas ao3a coctasuna 0,6 peHTreHa. Yemy paBHa nornowieHHas gos3a B pagax? KakoBa
MOLLIHOCTb 3KCMO3ULMOHHOM A03bl? Kak COOTHOCATCA Mexay cOBOn aKCno3numoHHas u buonornyeckas
0o3bl?

4. Kakyto onacHoCTb Ansa 4enoBeka HeceT BbIOPOC pa3nNU4YHbLIX PagVNOaKTUBHBLIX M3OTOMOB B
aTmocdepy? OanHakoBO N AEWCTBME MX Ha opraHuam? Kakme OCHOBHble MokasaTenu onpegenstoT
cTeneHb UX BO3AENCTBUSA HA OpraHn3m?

20.1.3. NepeyveHb NnabopaTopHbIX paboT

1. BuckosumeTtpus. OnpegeneHne BA3KOCTU pasfMyHbIX pacTtBopoB. OnpepeneHue BA3KOCTU
ovononnumepos N BUONOTNYECKNX XKUOKOCTEN.

2. NccnepoBaHme NpOCTPaHCTBEHHOW CTPYKTYpbl 6enkoBbix Moriekyn in silico. MNMouck romonoros
uenesoro 6enka. BoisiBneHne KoOHCepBaTUBHbLIX NOcnegoBaTensHocTen B 6enke. MNonck noTeHumanbHbIX
CanToB CBA3bIBaHUA. AHanM3 BHYTPEHHEN CTPYKTypbl Monekynbl 6enka. Nporpammbl BLAST, ClustalW,
BioEdit, Vftstro, Mole.

3. OnpegeneHne akTUBHOCTM HEKOTOPbIX (PEPMEHTOB AHTUOKCMOAHTHOW CUCTEMbI YerioBEKa.
BnusaHne duanyecknx hakTopoB Ha akKTUBHOCTb AaHHbIX (PepMEHTOB.

4. Onpegenenune yposHs NOJT meTogoM XeMUntoOMUHECLIEHLNN.

5. WsydeHne npogykumm AO®K HenTpodomnamm C MNOMOLWBHD MeToda WHAYLMPOBaHHOW
XeMUAIOMUHECLIEHLNN

6. Mony4eHune nunocom. NpuMeHeHne NMNOCOM Mpu U3roTOBNEHUN NEKapCTB.

7. WccnepoBaHne OCMOTMYECKOW CTOMKOCTM MeMOpaH 3puTpouMTOB NpU  BO3OENCTBUM
HeKoTopbIX  pmamdecknx paktopoB. Cnektpocdotometp UV-2401PC (Shimadzu, HAnoHua) wn
nporpammHoe npunoxerHve UVProbe ans aHanusa KMHETUKM npoLiecca remonusa.



8. WN3yyeHne aBTOKONEOGaHMI C MOMOLLBKD METOAOB MaTeEMATUYECKOrOo MOAENMPOBaHMS.
lMocTpoeHune perpeccnoHHbIX mogenen B nporpamme STADIA

9. WccnepoBaHve pagmoakTMBHOCTM obpasua B 3aBUCUMOCTM OT reoMeTpUyYeckux YCroBUN
cyeTa. VccnegoBaHne npOHMKaKOLWEN CNOCOBHOCTU paaMoakTMBHbIX YacTuy. OueHka pagnaumMoHHON
obcraHoBku. [losnmeTp-pagnomeTtp MKI-01-10/10. MpunoxeHns RadLabs n Monirad gns nnadwera.

10. WccnepoBaHne BnusHua Y®-cBeTa Ha cnekTparnbHble XapakTepuCTUKM remornobuHa
yenoseka. CnektpodotomeTp UV-2401PC (Shimadzu, AnoHus) n nporpammHoe npunoxeHme UVProbe
ANA aHanu3a cnekTpanbHbIX XapakTepucTnk Moo BLEKTOB.

11. Viccnepoeanne Bnnsiius Y®-ceeTta Ha pyHKLMOHANbHbIE CBOMCTBA MMM OLINTOB.

12. MexaHu3M (pOTONHAOYLIMPOBAHHOIO reMonmnsa apuTpouMTOB. BrnngHmne poTonpoTekTopoB u
doToceHcnbnnmnsaTopos Ha POTONHAYLMPOBAHHbIA rEMOSIN3 3PUTPOLINTOB.

Mpumepbl NnabopaTtopHbIX padoT

Na6opaTtopHasa pabota. /ccnegoBaHme NPOCTPAHCTBEHHOM CTPYKTYpbl GEnKOBbIX MOMEKyn in
silico. Mouck noTeHuManbHbIX CANTOB CBA3bIBAHUS.

Matepunanbl n obGopyaoBaHue: MepCcoHanbHbI KOMMbIOTEP C AOCTYNMOM B UWHTEPHET,
nporpamma MAESTRO.

Llenb paboTbl: aHann3 pacnpegeneHns aMMHOKUCIOTHBIX OCTaTKOB Ha MOBEPXHOCTU GenkoBown
rnooynbl.

Xop paboTbl

1. OTkpbITb canT: https://www.ncbi.nlm.nih.gov.

2. B okHO noucka BBECTU Ha3BaHMe bepMeHTa Ha aHr. a3bike unu ero ID. HaxaTtb «Searchy.

3. B HOBOM OKHe HaxaTb Ha CCbIfiKy «Structure».

4. B OTKpbIBLLEMCS CMIMCKE HAUTK TpebyemMyto CTPYKTYpY.

5. Ckavatb Mmogenb tbepmeHTa B chopmate .pdb (ccbinika B MpaBoM BEPXHEM Yriy).

6. 3anyctuTtb nporpammy Maestro, oTkpbiBaeM B HEW CKadaHHYIO CTPYKTypy. Bknagkun «Project»,
«Edit», «View», «Workspace», «Display Atoms», «Representation» JOMmKHbI ObITb aKTUBHbI.

7. Y6paTtb C n3obpaxeHms mogenu Monekyrbl BOAbl U NMUraHaoB.

8. [Inga 6onbluen HarnsaHOCTN OTPa3uTb Ha MOOENN 3NIEMEHTbI BTOPUYHOW CTPYKTYPbI.

9. PasBepHyTb MoAenb creumarnbHbiM KHOMKaMK B NIEBOM KpanHeM psifly naHenu.

10. BbibpaTtb cTpoKy «Select».

11. B oTKpbIBLLEMCSH HOBOM OKHE OTKPbITb BKnagky «Residue», BeibpaTb cTpoky «Residue type»
n Haxatb «Cys» (aHanorn4Ho «Trp», «Tyr», «Phe»), «Add» n «OK».

12. CoxpaHuTb NOny4YeHHbIE N300paXKeHNUS.

13. CgenaTb BbIBO4 O BCTPEYaeMOCTU LEeneBbIX aMUHOKUCIOTHBIX OCTaTKOB Ha MOBEPXHOCTU
MOeKyInbl 6erka.

INNaGopaTtopHasa paboTta. PU3NKO-XMMUYECKME OCHOBbI AEWCTBUS WOHU3MPYHOLLNX U3ITYYEHWUN.
Pa6oTta ¢ npunoxenunammn RadLabs 1 Monirad.

MaTepuansi n obopyaosaHue: [osnmeTp-pagnometp MKI-01-10/10. Mpunoxenna RadLabs u
Monirad

Llenb paboTbl: No3HakoMuTbCs ¢ paboTon npunoxeHnn RadlLabs n Monirad, npoBecTn OLUEHKY
pagmaumMoHHo 06CTaHOBKM B npeaenax yyebHoro kopnyca.

Xop paboThbl
1. YctaHoBuTb npunoxeHunss RadLabs n Monirad n3 Google Play n o3HakomMuTbCs ¢ nx paboTon
(MogpobHaa WHCTPYKUMS [AOCTyNHa MO  CCbISIKE: http://www.ecorad.com/bitrix/templates/aspro-

scorp/images/RadLabs_0.pdf)

2. NposecTtu namepeHne MA[l nocrniegoBaTenbHO Ha KaX4oM aTaxe Kopnyca.

3. lpoBecTn mM3MepeHue NNOTHOCTM MOTOKa [-4acTul MnocnegoBaTeNibHO Ha KaXKAOM aTaxe
kopnyca.

3. CoxpaHuTb Nony4YeHHble pesynbTaThbl.

4. MNpoaHanuanpoBaTb pe3ynbTaTbl U caenaTb BbIBOL O paguaunoHHONW o6CcTaHoBKE B y4eOHOM
kopnyce.

OTBeTUTb Ha BONPOCHI:

1. Yto npeactaBnsieT cobon paanoakTUBHLIN pacnag 31eMeHToB?
2. lante xapakTepucTuky BUOOB pagMOaKkTUBHOIO pacnaja.
3. CchopmMynupyinTe 3aKoH pagmMoakTUBHOMO pacnaga.



4. OxapakTepusynTe OEeTEKTOPbl MOHU3UPYHOLLNX N3MYyYEHUN.
5. OnvwunTe NpUMEHeHNe pagnoakTUBHbBIX M30TOMOB B GMONOrMK 1 MeANLVHE.
6 O6nactb NPUMEHEHMS U BO3MOXHOCTW NpunoxeHun RadlLabs n Monirad.

OnucaHue TexHONOrnmn nposeneHuns TeKyLI.I,eI7I aTTecrtaumnm

Tekywas aTtTecTtauusi NpoBOAUTCS B COOTBETCTBMM C [lONOXeHWeM O TeKkylleh aTTecTaumm
obyvatolmxcs No  nporpaMmamM  Bbicllero  obpasoBaHusi  BOpOHEXCKOro  rocyfapCTBEHHOro
yHMBepcuTeTa. Tekywas aTrectauus npoBoauTcs B hopmMe OTYETOB O BbINOMHEHUM nabopaTopHOW
paboThbl.

OTyeT O BbINONIHEHUM NTAGOPaTOPHOM PaboThbI
LLlabnoH oT4yeTa o0 BbINOSIHEHUMN NTabopaTopHOW paboThl
OtuyeT o0 BbINONHeHUM nabdopartopHon pabotbl Ne  <HasBaHMe TeMbl>, BLINOMHEHHON B pamkax
ancumnnuibel 561.6.43 O6was u megumumHckasa pagumobuonorus obydawowmmea  kypca <0.1.0.>,
cneunanbHocTb — 30.05.02 MeanunHckasa 6uodumsmka

Lenb paboTbl:

O6opyanoBaHue U maTepmansbl:

Xop pabotbl: (KpaTkoe onmcaHue xoga paboTbl C ykasdaHMEM MEPBUYHLIX OAHHbIX, PaCYETHbIX
dopmyn, pes3ynbTaToB NPOMEXYTOUYHbIX M KOHEYHbIX pacyeToB; UNMOCTPaTMBHbLIA MaTepuan (rpaduku,
doTorpacmm 1 np.), o6obLiatome Tabnuubl)

BbiBOAbI:

Tpe6oBaHUA K BbIMONMHEHUIO 3aAaHUN (UNK WKanbl U KPUTEPUUN OLleHUBaHUS):

Kputepuamm oueHnBaHusa BbinonHeHMs nabopaTtopHom paboTbl ABNAKOTCA:

— TMOAroToBKa K 3aHATUIO (OhopMIieHMe 3aHAaTUS B paboyven TeTpagu B COOTBETCTBUM C
MEeTOANYECKMMU peKOMEHAAUNSMN);

— OTBETbI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUS U coaepXKaHuto nabopaTtopHom paboTbi;

— aKTUBHOCTb U CAMOCTOATENbHOCTb MPW BbIMONTHEHWUWN 3a4aHNI;

— ochopmneHne pesynbTaToB B COOTBETCTBMM C METOANYECKMMUN PEKOMEHAALMNAMY;

— YMeHWe aHanuaupoBaTb, O0OCyxaaTb MOMyYeHHble pe3ynbTaTbl M CAMOCTOATENBHO
dhopMynmpoBaTh BbIBOAbI;

— YMEeHue pellaTb npakTuyeckne 3agaHus (3agaym) no Teme BbiNOMHEHHOW paboThbl.

PaboTa cunMTaeTca BbINONTHEHHOW W 3a4YTEHHOW, ecnv CTYAEHT B KOHLE 3aHSATMS npeactaBun
OTYET B COOTBETCTBUM C AAHHBIMW METOAMYECKMMM PEKOMEHOALMNSMNA.

3apaHua gns guarHocTu4eckux pabort

TecThl
Bce 6enku nornoLuatT KBaHThI CBeTa
a) B Y®-obnacTtu cnektpa
6) BuamMmon obnactu cnekTpa
B) B AmManasoHe anvH BonH 300-500 Hm
r) B ananasoHe anuH BonH 400-700 Hm

XKunpgkocTtu, BA3KOCTb KOTOPbLIX HE 3aBUCUT OT peXnMa UX TEYEHUs], Ha3blBalOTCH
a) HEHbIOTOHOBCKMMU

6) HEIOTOHOBCKMMU

B) ngeanbHbIMM

r) BA3KOCTb BCEX XUOKOCTEWN 3aBUCUT OT peXuma Ux Te4eHns

Kpatkmu otBeT

Jo3a - 3TO 3HEeprns WOHUIUPYIOLLEro W3NyyeHus, MorfoweHHas B eOuHuue Maccehl
obnyyaemoro BelecTsa, namepsietcs B ['pesax.
OTBeT: nornollieHHas gosa



CpeaHen crnoXHocTu

Kakon TpaHCnopT MOHOB co3gaeT MeMOpaHHy pPasHOCTb MOTEHLMAanoB: MAaCCUMBHbLIA UM aKTUBHbLIA?
OTBeT NosicHUTE.

OTtBeT: AKTUBHbIA. PasHOCTb 3MeKTpU4EecKMX MnOTeHUManoB Mexay HapyXHOW W BHYTPEHHeW
NOBEPXHOCTSAMU Ouonornyeckon MembpaHbl obycnoBneHa HeOAWHAKOBOW KOHLIEHTpaUWen WOHOB,
rmaBHbIM 06pa3oM, HaTpus, Kanust M xnopa. [lacCuMBHbIMG TPaHCMOPT WMOHOB MAET MO FpagueHTy
KOHLIEHTpaumMn n cnocobCTBYET ee BblpaBHUBAHMIO MO 06e CTOpOHbI MeMBpaHbl. B oTcyTcTBME pasHuLbl
MeXOy KONMYEeCTBOM 3apsiioB C HAPYXXHOW M BHYTPEHHEN CTOPOHbI MeMOpaHbl pa3HOCTU NOTEHLMAarnoB
He BO3HMKaEeT. AKTUBHbIN TPAHCMOPT HaMnpaBfeH NPOTMB rpagueHTa KOHUEHTpauum 1 NpuBoguT K TOMy,
4YTO COAEepXaHMe WOHOB HaTpUH, Kanus U Xrnopa C HapyXHOMW M BHYTPEHHEW CTOPOH MeMOpaHbl
CT@HOBUTCS HEOAWHAKOBbLIM, M BCNEACTBME 3TOW pasHuUbl B HA MembpaHe opmupyeTcs noTeHuman
(moTeHuman nokos).

CnOXHbIN C pa3BepPHYTHIM OTBETOM

Bo ckonbko pas ruopaBnuyeckoe COMPOTMBIIEHME y4yacTka aopThl MEHblle, YeM ruapaBnmnyeckoe
COMPOTUBIEHNE OOMHOYHOrO Kanunnsapa? Paguyc aopTbl ra = 5 MM, Kanunnsapa fen = 4 MKM. [dnuvHa
y4acTKOB aopTbl U Kanumnnsipa oanHaKoBbI.

PeweHne:

W=(8nl)/nr?,

roe W - ruapaBnvyeckoe COnpoTMBIEHME; 1 - BA3KOCTb XMOKOCTK, | - AnNnHa cocyaa, r - paavyc cocyaa.
BAskocTb KMOKOCTM UM AnMHA COCYAOB OAMHAKOBbI, MO3TOMY OTHOLUEHME TUAPABNMYECKUX
COMPOTUBIEHWIA Kanunnapa u aopTbl byaeT paBHO 06paTHOMY OTHOLLEHMIO UX PaguycoB B YeTBEpPTOM
CTeneHu:

Wian/Wa = ((8n)/nran) / (8nl)/nrta)=ria/ rtan= 5%/ (4x1073)* = 2,44x10'? paa.

TecThbl

1. Bbibepute HeBepHbIE YTBEPXKAEHUSA
— CneKTp normnoweHnsa — nHamemnayanbHas XxapakrepucTuka BellecTsa
— Monockl nornoteHnsa 6enkos, n 0cobeHHo nosnoca npu 280 HM, YyBCTBUTEMbHbI K BANAHUSM, KOTOPbIE
OENCTBYIOT Ha [1-9NEeKTPOHbI apoMaTUYECKNX aMUHOKUCIIOT
— AHanua cnekTparnbHbIX XapakTepucTuk 6enkosBbix 06pa3yoB AaeT BO3MOXHOCTb NONYYNTb
NMHOPMaLMIO O COCTOAHUM BEeMNKOBbIX MOMNEKYN NPU AENCTBUN (PU3NKO-XMMUYECKNX areHTOB
— CosaaHune BTOPUYHOWN perynsipHOn CTPYKTYpPbl MOMEKY bl 6erika conpoBoXK4aeTCa yBeNnuMyYeHnem
WHTEHCUBHOCTK cBeTonornoweHust npyn 190 Hm

2. Boibepute HEBEPHOE yTtBepxgeHue. CnekTpbl NOrfoWweHNs HyKNeMHOBbIX KUCHOT ...

— XapaKTepusyrTcs NOSIOCOM MNOMMOLEHNSA C MaKCMMyMOM B AnanasoHe 255-270 Hm

— OOpMUPYIOTCH 3a CYET MOTTIOLWEHNS CBETA CUCTEMOW COMPSPKEHHbBIX CBSA3EN NYPUHOBBIX U
NMMPUMUANHOBLIX KOMeL,

— OnpegensaTca COCTaBOM HyKNeoTuaoB

— OnpegensTca COCTaBOM aMUHOKUCAOT

3. dnsmyeckoe CoCToAHNE BELLECTBA, NPU KOTOPOM €CTb AarlbHMI NOPSLOK B PACNOSNIOXKEHUM MOMNEKY,
HO arperaTHoe COCTOSIHUE KMUOKOE, Ha3blBaeTCH:

— XUOKUM

— KpUCTanmnn4eckmm

— nnasmom

— XXNOKOKPUCTANNYECKNM

4. dyHKUMA membpaHbl, KoTopas obycrnosnmBaeT onpegeneHHoe B3aMMHOE pacnonoXeHune u
OpUEHTALMIO MeMOpaHHbIX OenkoB, Ha3bIBAETCS:
— MaTPUYHON



— bapbepHou
— MexaHn4ecKon
— QHepreTnyeckomn

5. doconunuaHbie Monekynbl, MULLEHHbIE OAHOTO U3 XBOCTOB:
— CTaHOBATCS MONTHOCTLIO TMAPOMUNBHbI

— ycunmBaroT 6apbepHyo PyHKLNIO MeMOpaHbI

— 0bpasytoT nopbl B GrcnonHon membpaHe

— NPenaTCTBYI0 NAaCCUBHOMY TPaHCMNOPTY

6. BblbepuTe TN 3HepreTM4eckoro nepexoaa, COOTBETCTBYOLMIA NOrMOLWEHNI0 MOSEKYON
NMHpaKpacHOro M3ny4yeHus:

a) 94epHbIn;

6) Mexay OCHOBHbIM COCTOSIHMEM M NoObIM KonebaTtenbHbIM ypoBHEM NEPBOro BO30YXAEHHOIro
COCTOSAHUS;

B) BpaLwlaTenbHbIN;

r) mexay konebartenbHbIMM YPOBHAMM B Npedenax o4HOro 351IeKTPOHHOMO YPOBHSI.

KpaTtkmn oTBeT

1. Hykneotngpl B uenn OHK coeanHsitotca mexay cobom ¢ NoOMOLLbIO ...
OTBeT: KoBaneHTHbIX PochoaAN3IPUPHBIX CBA3EN

2.K nypnHOBbIM a30TUCTbIM OCHOBaHUAM OTHOCATCA
OrtgeT: afeHWH U ryaHnH

3. CKoNbKO nap HyKNeoTUAOB BKIKOYaeT OaMH BUTOK cnvpanu B-dpopmbl JHK?
OtBeT: 10

4. Ox. YotcoH n ®. Kpuk pacwmdposanu ctpyktypy AHK ¢ nomowybio meTogos
OTBeT: PEHTreHOCTPYKTYPHOIO aHanm3a u MogenupoBaHus

Manoe acce

1. Mpamon n obpatHbin KomnToH-adppekT

OtBeT: OhhekT KomnToHa - ynpyroe paccesHue (poToHa 3apsKeHHON YacTuuen, OBbIMHO 3MEKTPOHOM.
Ecnn paccesHne npuBOANT K YMEHbLUEHUO 3HEpPruu, MOCKOMbKYy YacTb 3Heprum OoToHa
(peHTreHoBCKOro mMnuM ramma-goToHa) nepedaéTcs OTpaxarweMyCs JNeKTPOoHy, TO 3TOT npouecc
HasbiBaeTca addektom KomntoHa. OOpaTHoe KOMMTOHOBCKOE pacCesiHme npoucxoauT, Korga
3apshKeHHas Yactuua nepenaéT POTOHY YacTb CBOEN SHEPTUU, YTO COOTBETCTBYET YMEHbLUEHUIO ANUHbI
BOMHblI KBaHTa cBeTa. JOddekt KomntoHa no npupoge nogobeH doToadhpdekty — pasHuua
3aKni4yaeTca B TOM, 4YTO npu dotoaddekte POTOH MOMHOCTLIO MOrMNoLAeTCa 3MEKTPOHOM, Toraa Kak
NPV KOMNTOHOBCKOM PaccesiHNN OH TOMNbKO MEHSIET HanpaBneHne ABMKEHUS N SHEPTUIO.

BonbLluoe acce

1. MeToapbl uccnegoBaHmsa geHatypaumm 6enkos, UX aHanma.

OTBeT: Peakumm xmmmyeckon geHaTypaunm NcnonbayoT Ansg ocaxaeHns 6enka B Gnonornvyeckom
MaTtepuare C Lenblo ganbHenwero onpegenerHmsi B hunbtpate HU3KOMOSEKYNSPHbIX BELWECTB; A4
BbISIBNEHWSA NPUCYTCTBUS Bernka B pa3nunyHbiX n3nonormdeckmnx XnakocTax u KOMYEeCTBEHHOro
aHanmsa; ans CcBA3bIBaHUS CONen TAXeNbIX MeTanoB nNpu nevYeHnn oTpasneHnn n ons npounakTnkm
MX Ha NPOM3BOACTBE.

BaxHOCTb M3yyeHus geHaTypauumn 6enka ¢ TOYKM 3peHnst GUOTEXHONOMMK CBA3aHa C HEOBXO0ANMOCTbIO
NOBbILLIEHUSA CTabUNbHOCTU BUoKaTanM3aTopoB, UCMONb3YeMbIX B BUOTEXHOMNOrMYECKUX npoLeccax, u ¢
NoTpebHOCTLIO NPOBOANTL 3T Npouecchl Npu Bornee BbICOKMX TemnepaTypax. MeguumHckoe 3HadeHne



npobnembl geHaTypauun un cdoonamHra 6enkoB BbIPOCNO B NocriegHee BpeMs B CBS3U C YCTaHOBNEHNEM
TOro pakta, 4TO NMPUYNHOM psga CMepTeNnbHO OnacHbIX 6onesHen YenoBeka 1 XMBOTHbIX SBNAETCS
arperaums 6ernka, kKoTopasi, B CBOKO o4yepedb, 0bycrnoBneHa HenpaBunbHbIM OngnHrom nnbo
aectabunusaumen 6enkoBbIX MOMEKyr.

OAHMM 13 OCHOBHbIX METOAOB U3y4eHUs TENoBOW AeHaTypaummn 6enkoB aBnseTcs
anddepeHumnanbHasa ckaHnpytowasn kanopumetpus (JCK). KanopumeTpns — egUHCTBEHHbIN MeTos,
NO3BOSIAOLLMIA NPAMO U3MEPATb TEPMOAMHAMMUYECKME XapaKTEPUCTMKN BENKOB 1 APYrMX BELLECTB U TEM
caMbIM M3y4YaTb SHEPreTUKy NPoLEecCoB, CBA3aHHbIX C KOHPOPMAaLNOHHBIMK NpeBpaLLeHNs MU B6enKoBbIX
MOJIeKyIn.

[nsa nsyyeHna geHatypauumn 6enka MoXXHO Nonb3oBaTbCs Takke MeTogamm onyopecLEeHTHON
CneKkTpocKonun, aacopbLUMOHHON CNEKTPOCKONUK, refnb-xpoMartorpadmm n anektpodopesa.

20.2. NMpomexyToyHaa atrecTayums
MpomexyToyHas aTTectaumsi N0 OUCUMMAMHE OCYLLECTBMASAETCA C MOMOLLbK  Cregyowmx
OLIEHOYHbIX CPEeACTB:

20.2.1. NepeyeHb BONPOCOB K 3a4eTy
1. MpeameT 1 3agayn meguumrHckon 6nodmsmku. Npobrembl N NEPCNEKTUBLI Pa3BUTUA COBPEMEHHOM
MEANLIMHCKON BMOdU3UKN.
2. 3akoHbl ABMXeHUs Xuakux Tenl. OCHOBbI MEXaHWKM XUAOKOCTEN: HanpshkeHune, rmgpoctaTnieckoe
AaBreHne, BA3KOCTb.
3. Buabl BA3kocTw.
4.  3akoH HbloToHa B peonornn. HeltoTOHOBCKME U HEHBIOTOHOBCKME XXNOKOCTM.
5.  Teopema bepHynnu. [iBumxxeHne xnakoctm B Tpybkax. [NyaseneBckoe Te4eHne XnakocTu B Tpyoke,
yncno PenHonbaca, TypOyneHTHOCTb Npy TedeHun B Tpyoke.
6.  TeueHue XnOKoOCTM B CyxatoLencs, n3orHyton Tpybke, obtekaHme Ten.
7. FemognHammnyeckne OCHOBbI KpoBOOOpalleHus. JInHenHaa n oObemMHasi CKOPOCTb KpPOBOTOKA.
MeToabl M3MepeHusi CKOPOCTU ABWKEHWS KpoBW. [pagmeHT CKOpOCTM TeyeHusa Kposu. Metogpl
onpeaeneHnsi BA3KOCTU KPOBW.
8. Brnodunanyeckune ceonctea Gernka.
9. donguHr 6enkos. OnbIT AHMHCEHA. Napagokc JleBeHTans, ero peLlueHue.
10. Oranbl ponauHra. LanepoHsl, nx dyHKuun. dongasbl, X MYHKLNN.
11. WHCTPYMEHTbI U3y4eHUst MPOCTPaHCTBEHHOW CTpykTypbl Genka in silico. basa gaHHbix PDB.
Mnatdpopmbl NCBI, EMBL.
12. TlapHble M MHOXECTBEHHble BblpaBHMBaHWA. BbiSBNeHWe yHUKanbHbIX M KOHCEPBATMBHbIX
nocnepoBartensHocten. MNporpammbl BLAST, ClustalW, BioEdit.
13. AHanuM3 amMuHOKUCMOTHBIX OCTaTKOB, OPMUPYIOWNX MOBEPXHOCTbL 6enkoson  rnobynbl.
Mporpamma MAESTRO.
14. AHanu3 BHYTPEHHEW MNPOCTPAHCTBEHHOW CTPYKTypbl GenkoBon Mornekynbl. [louck nonocten,
kaHanos n nop. NMporpamma MOLE.
15. bonesHu Yyenoseka, CBsA3aHHbIE C HapyLweHnemM honauHra.
16. MeTtoabl MmonekynspHon 6Mon3NKM B KITMHUYECKOWN NPaKTUKE.
17. TeopeTn4yeckne OCHOBbI MeToAa anekTpodopesa.
18. TeopeTnyeckne oCHOBbLI METOAA renb-hunbTpaumn.
19. TeopeTuyeckue OCHOBbLI METOAA YNbTpaLeHTPUPyYrupoBaHuns.
20. TeopeTnyeckme OCHOBbI CNEKTPOOTOMETPUYECKOro aHanusa. Bo3moxHocTu cnektpodoTomeTpa
UV-2401PC (Shimadzu, AnoHusa) n nporpammHoro npunoxeHua UVProbe ans getanbHoro aHanusa
CreKkTpanbHbIX XapakTepucTnk GMooGHLEKTOB.
21. [OuddepeHumanbHas M nNpousBogHasa crnekTpodoToMeTpus. Bo3MOXHOCTU cnekTpodoToMeTpa
UV-2401PC (Shimadzu, AnoHusa) n nporpammHoro npunoxeHns UVProbe ans getanbHoro aHanusa
CMEeKTpanbHbIX XapakTePUCTUK BMOOOBLEKTOB.
22. TeopeTnyeckme OCHOBbI (rTyopecLLeHTHOro aHanumaa.
23. TeopeTtnyeckume OCHOBbI mMeToaa OnoxeMnnioMMHECLIEHLMN. MHayumpoBaHHas
XemMunomMuHecueHuns. KuHeTnka xeMmnioMmMHeCLLEHLNN.
24. CsobogHble pagukanel B Guocuctemax. VIx ponb B HOpMe 1 Npu NaTonornu.
25. AKTUBHblE hOpPMbI KMCopoaa.
26. [lepokcugHoe okucrneHne nunugos.



27. Okcunpa asoTa u ero buonornyeckas poneb.

28. AHTUOKCUMOAHTbI, MEXaHU3M OENCTBUS.

29. ®depMeHTbl aHTMOKCMAAHTHOM CUCTEMbI, KaTann3npyemble MU peakLmu.

30. bBbornesHu YenoBeka, cBA3aHHbIE C HApYyLUEHNEM PYHKLMOHMPOBAHNSA aHTUOKCUOAHTHON CUCTEMBI.
31. MogenbHble nuNugHble MemMbpaHbI.

32. [lpnmeHeHmne nMMNoCcoM Npu U3roTOBNEHUM NEKaPCTB.

33. MexaHu3mbl TpaHcnopTa BeLecTB Yepes brnonornyeckme memobpaHbl.

34. Bwuabl MOHHbBIX KAaHANOB, perynauusa nx paboThbl.

35. CeobogHopagukanbHble NpoLecchl B bBuomembpaHax.

36. CoBpemMeHHas wmofgenb MemOpaHbl W pofb nMNMAoB B (PYHKUMOHWPOBAHUM  MeMOpaH.
MembpaHHble padTbl.

37. XonecTepwuH Kak KOMMOHEHT KIIETOYHbIX MeEMBPaH, ero ponb B pasBuTUN NaTonormin.

38. Twvnbl kneTo4HoM rmbenu. AnonTo3 n Hekpo3. Mx ponb B pasBmMTMM NaTONOIMNA.

39. HapyuweHune paboTbl MeEMOpPaHHbIX CUCTEM KaK OAHa M3 MPUYUH NATONOMM B PYHKLUMOHMPOBAHUSA
KneTok (buonoruyeckas cMepTb KNEeTOK MPU MMOKCUM, UHTOKCUKALUUSX, MEXaHUYeCKNX MOBPEeXOeHUsIX
TKaHen, OTMOPOXEHUSX N OXKorax, AENCTBUN NOHN3NPYIOLLNX U3MTYHYEHUR).

40. HapyweHunss ¢YHKUMOHMPOBaAHUS MeMbpaH Kak crneacTtBMe W3MEHEHUS aKTMBHOCTU paboThbl
MeMOpaHHbIX PepMeHTOB, AeATENbHOCTM MEMBPAHHbLIX PeLenTOPOB UMM MOHHbIX KaHaroB.

41. Bwuabl GuonoTeHumnanoB, MexaHu3m OpPMMPOBaHMS MOTeHUMana nokos. YpaBHeHMst HepHcTa,
lonbamaHa, Tomaca, XomKKnHa-Xakcnu.

42. TloTeHuuwan aencteus, ero ceonctea. OcCobeHHOCTN NoTeHUnana AencTBUS cepaeyYHON MblLLILIbI.
43. bBunodunsnka HepBHOro MMNynbCa.

20.2.2. Mepe4yeHb BONPOCOB K 3K3aMeHy
1.  ®doTopeuenuus, ee MonekynsapHble MexaHn3ambl. CTpoeHre nanoyvek n konboyek ceTyaTkn rnasa.
doToxnmMmMyeckue npespalleHna pogorncuHa. MexaHnsm opMnpoBaHns peLenTopHOro noTeHumana B
3pUTENBHOM peLenTope.
2. Brnodumanka cnyxa. CnyxoBble peLenTopbl, MEXaHU3M peuenumm 3ByKOBbIX KornebaHum.
3. Tunbl KNETo4YHbIX peuenTopoB. CBoOMCTBA peLenTopoB. JluraHa-peuenTopHoe B3anMOAENCTBUE.
4.  MexaHunsm nepegadn curHana B KneTky. [epBuyHble N BTOPUYHbIE MECCEHKEPDI.
5. MexaHnam pgencteus rugpodobHbIX FOPMOHOB Ha MOJSIEKYNAPHO-KNETOYHOM YpoBHe. MexaHn3m
AEeNCTBMA rmapodunIbHbIX FOPMOHOB Ha MOMEKYNSPHO-KIETOYHOM YPOBHE.
6. MexaHu3aM BO3HMKHOBEHWS aBTokonebaHun B OuOnorMyeckux cucTtemax, pacnpocTpaHeHue
aBTOBOJIH B BO30yauMbIX cpefax. Peakuua Benoycosa — YKaboTUHCKOrO Kak MOAENb BO3HUKHOBEHUSA
aBToKonebaHun.
7. Mpobnembl XpOHOBMOMNOrMN, CNOMNBb30BaHUE MPUHLMMOB XPOHOMEANLUUHBI B pa3paboTke MeTogoB
nievyeHnss apuTMMin cepgua wn gpyrux 3aboneBaHun, CBA3aHHbIX CO CMOHTAHHOW BO30yOMMOCTbLIO
HEPBHbIX N MbILLEYHbIX TKaHEN.
8. MaTtemaTtnyeckme wmogenun B Ouonorun. lMcnonb3oBaHMe  UMAPOBLIX  TE3HOMOTMA B
mMozenvpoBaHuun. M3yvyeHne aBtokonebaHuim ¢ NOMOLLbIO METOL0B MaTeEMaTUYECKOrOo MOAENNPOBaHWS.
9. DUBNKO-XMMNYECKME OCHOBLI AENCTBUS MOHN3UPYIOLLNX N3TYHEHNNA.
10. [osbl MoOHM3MpPYOWEro uanyyYeHnd. [eTekTopbl WOHU3UPYIOWKUX u3nydyeHun. lMpunoxeHua ans
no3mmeTpoB RadlLabs n Monirad.
11. TeopeTuyeckue npencTaBfieHNd O MexaHuame OMonornyeckoro AEenWCTBUS  MOHUSUPYIOLLNX
n3nyyeHnn. MonekynspHble acnekTbl 6GUONorMyeckoro AevCTBUS  MOHU3UPYIOLLMX  U3NYyYEHUN.
B3anmogencTteme pasHbix BUOOB MOHM3UPYHOLLENO M3ryYyeHns ¢ Gromonekynamm.
12. MexaHu3mMbl NOrMOLEHNS SHEPTUMN NOHUSUPYIOLLNX U3ITYHYEHWIA.
13. MexaHu3M pasBuUTUS STy4EBOro NOPaXKeHUs.
14. TlposiBrieHMe Ny4eBOro NopaxeHuUst Ha YpoOBHE KIEeTKW.
15. JlyyeBas 6onesHb Yenoseka. OnocpenoBaHHble U oTAaneHHble adhdeKkTbl 0bnyveHus.
16. Cnocobbl gesakTnBaunm Bo30YXOEHHbIX COCTOSHUN.
17. JlioMuMHecueHuus, NpUMeHeHue JIIOMUHECLLEHTHOrO aHanMsa B MeANLUHCKON AMarHoCcTuKe.
18. ®dnyopecueHTHble METKN U 30HAbI, UX NPUMEHEHNE B MEOULMHE.
19. doTobuonornyeckmne npoueccbl N nx ctaguu.
20. doToxmmmn4yeckmne nNpeBpaLleHns GMononMmepoB 1 GnomemobpaH.
21. OcHoBHbIEe HanpaBneHus poTomMeanLNHbI.
22. dotoTepanus.



23. MexaHu3ambl TepaneBTnyeckoro aencrtemsa Y®-ceeta. Victopms npumeHeHns Y®-obnydeHmsa Kposu.
MeTogbl Y®-0651y4eHuns Kposu.

24. doTtogmMHammyeckas Tepanus. doTONPOTEKTOPDI, MeXaHU3Mbl nx AenCTBUS.
doToceHCMOUNM3aTopbl, MexaHu3ambl ux aAencteus. PoTonpoTekTopbl U POTOCEHCUOBUNU3ATOPbI,
ncnonb3yemble Npu MeToaax poToneveHus.

25.  OkucnutenbHbI CTpecc nNpu doToTepanuu.

26. TloHatMe 06 uWHOyUMpPOBAHHOM u3nyvyeHun. Jlasepbl. Bugbl nasepoB, 0OCOGEHHOCTU WX
Guonorn4yeckoro 4eNCTBmS

27. JlasepHoe 06ny4eHne, OCHOBHbIE NapaMeTpbl.

28. [NpumeHeHne nasepHoro obny4yeHns B MeamumHe.

29. TpuHUKUN JencTBMA refin-HeoOHOBOrO nasepa, ero NpMMeHeHne B MeguumHe.

30. JlasepHas Tepanusi, MexaHuU3Mbl fie4yedbHoro acpdekTa.

31. BnusiHMe HN3KOUHTEHCMBHOIO Na3epHOro n3ny4yeHnsa Ha MembpaHbl KNeToK KpOBW.

32. ®oToMHAYUUPOBAHHBIA anonTo3 U HEKPO3 NENKOLINTOB.

OnucaHue TexHoNorMmM npoBeaeHUs
MpomMexyToyHas aTTecTauusi NpoBoaAUTCA B COOTBETCTBUM C [1ONoXeHWemM O MNpPOMEXYTOYHOW
aTTecTauum obyyatoLmxcsi No Nnporpammam BbicLLero o6pasoBaHus.
KOHTponbHO-n3MepuTenbHble MaTepuanbl MNPOMEXYTOYHOW aTTecTaumMu BKMOYalT B cebs
TEOpeTMYecKkMe BOMPOCHI, MO3BOMSIOLME OLEHUTb YPOBEHb MOSMYYEHHBLIX 3HAHWMI, W NpaKTUYecKoe
3afaHue (ans aK3ameHa), NO3BOSIAIOLLEeEe OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUIA N HABbLIKOB.

I'IpM OoueHnBaHUM NCNONb3YyHTCA Ka4eCTBeHHaaA U Kofin4eCTBeHHasn LKarnbl OLEHOK.

Mpumepbl KOHTPONBLHO-U3MEpPUTENbHbIX MaTepuanoB ANA NPOMEXYTOYHbIX aTTecTalmMn no
ancuumnnuHe 61.0.35 O6waa n meguumMHcKas 6uocusnka
YTBEP>XOARKO
3aBenytowmi kadepomn
Ornounsnku 1 BMoTEXHONOTUN

B.I. ApTioxoB
. .2022r.

CneuuanbHOCTb 30.05.02 MeduuyuHckasi buoghusuka

Oucumnnnuna 51.0.35 Obwas u meduyuHckas buogusuka

Kypc 4

dopma obyyeHus OYHast

Bua koHTpons 3a4yem

Bua atTectaumm rpomMeXXymoyHasi

KoHTponbHO-nameputenbHbin matepman Ne 1
1. MNyaseneBckoe TevyeHue XuakocTn B TpyoOKe, unmcrno PenHonbaca, TypOyneHTHOCTb Npu TeYeHuu B

TpyOKe.
2. Otanbl bonguHra. LWanepoHsl, nx dyHkumn. dongasel, X QyHKLNN.

Mpenogasartensb O.B. bawapuHa

YTBEPXXOARKO

3aBenytowmi kadenpomn
Brounsmkn n BMoTEXHONONN
B.I". ApTioxoB

. .2022r.

CneumanbHoOCTb 30.05.02 MeduuyuHckasi buoghusuka
Oucunnnuna 51.0.35 Obwas u meduuuHckasi buogusuka
Kypc 4



dopma 0byyeHus oyYHas
Bug koHTpons 3ayem ¢ oueHkol
Bua atTectaumm rPoOMeXymouyHasi
KoHTponbHO-nameputenbHbii matepuan Ne 1
1. XonecTepuH Kak KOMMOHEHT KNEeTOYHbIX MeMOpaH, ero posib B pasBuTK NaTONOTMIA.
2. MNoTeHuunan aencteud, ero ceonctea. OcCobeHHOCTN NoTeHUnana gencTBmUsl cepaeyHoN MblLLLbI

lNpenogaBsaTtenb O.B. bawapuHa

YTBEP>XIOAIO
3aBenytowmi kadenpon
Oroun3nku 1 BUOTEXHONOMUK

B.I". ApTioxoB
. .2022r.

CneumanbHOCTb 30.05.02MeduyuHckas buoghu3uka

Oucumnnuna 51.0.35 Obwas u meduyuHckas buogu3suka

Kypc 5

dopma obyyeHus O4Hast

Bua koHTpons 9K3aMeH

Bug atTectaumm rpomMeXXymoyHasi

KoHTponbHO-nameputenbHbli matepuan Ne 2

1. MexaHnam hopMmMpoBaHNA peLieNTOPHOro NoTeHUnana B 3puTesieHOM peLenTope.

2. OKNCnUTENBHLIN CTpecc npu oToTepanmm.

3. PepmeHT K*/Na*-ATdasa B nnasmaTtnyeckon MmemopaHe aputpoLuTa CoBepLUNN LEeCTb LMKNoB. Kakoe
KONMMYECTBO MOHOB HATPUSA U Kanuvs Npu 3TOM ObiN0 akKTMBHO TPaHCMNOPTUPOBaHO? CKONMbKO 3HEprum
ObINO NMpM 3TOM M3pacxogoBaHO, ecnv rmaponua ogHoro mona AT® conpoBoXgaeTcsi 0CBOOOXOEHNEM
33,6 k[x? SPDHEKTUBHOCTb NPOLLECCa IHEPreTUYECKOro CONnpsKeHns ycroBHo cuntatb 100 %.

MNMpenogaBaTtesnb M.I". XonsBka

Tpeb6oBaHUsA K BbIMONMHEHUIO 3a4aHNUIA (UNK WKanbl U KPUTEPUUN OLleHUBaHUS):

1) nonmHoTa ”n OOOCHOBAHHOCTL OTBETA; 2) YMeHMe NoNb30BaTbCA TEPMWUHOMOrMEnN,
dopMynmMpoBkamn, NOMOXKEHUAMU U Npumepamu; 3) CTeneHb CaMOCTOATENbHOCTU MPU BbINOMHEHUM
paboTbl, 4) cnOCOBHOCTL (hopMynNMpPoBaTh 3aKNOYEHNE 1 BbIBOAbI.

LLikana oueHnBaHUA:

OueHka "sauyTeHO" BbICTaBNAeTcA obyyallwlemMycs, €ecnu OH [AEMOHCTpUpYyeT 3HaHue
TEOPETUYECKNX OCHOB BModusmkn, cnocobeH camocToATENbHO UMM C MNOMOLLBK NpenoaaBaTtens
pelwaTtb NpakTu4eckne 3agadu.

OueHka "He 3a4TeHO" BbicTaBnsgeTca obydalllemMycsi, eCrim OH OEeMOHCTPUPYEeT OTPbIBOYHbIE,
dparmeHTapHble 3HaHus B obnactm OGuodusmkn, ponyckaeTr rpybble ownbku, AeMOHCTpupyeT
OTCYTCTBME YMEHWI U HaBbIKOB pPeLleHns NPakTU4eCcKnx 3agau.

OueHka "0TNMYHO" BbICTaBNSETCA, ecrnv o0byYaloLWwmMncss AEMOHCTPUPYET 3HAHNE TEOPETUYECKMX
OCHOB OMOMU3NKN, YMEHNE OOBACHATL TeopeTUyecKMe MOCTPOEHUS, MPUMEHSTb 3HAHWUA U HaBbIKN B
obrnactu 6uodusnku Ana peleHns npodeccuoHanbHbIX 3a4au.

OueHka "xopollo" BbICTaBnsieTcs, ecnu obyyawowmnnca gonyckaeT Herpybble owunbku wnu
HeTOYHOCTU npo oTBeTe Ha Bonpocbl KMMa, HO gaeT npaBunbHble OTBETbI Ha AOMNOMHUTENbHbIE
BONpOCbl. HepgoctaTouHO MPOAEMOHCTPUMPOBAHO 3HaHWE WNWM cogepxaTtcs oTAenbHble npobenbl BO
BNafeHnn TeoOpeTUYEeCKNM U NPakTU4eckMM MaTepuanom.



OueHka "yooBneTBOpUTENbHO" BbICTABNSAETCS, ecnv 0byvalowmnnca 4eMOHCTPUPYET YaCcTUYHbIE
3HaHuMs B obnactm 6modmsnku, unm MMEET HECUCTEMHOE YMEHME MNoNb3oBaTbCs NabopaTopHbIMK
MeTodamu And peleHns NpodeccmnoHarnbHbIX 3agaq.

OueHka "HeyooBMeTBOPUTENbHO" BbICTaBnsAETCHA, ecnu obyvalowmuncs LOeMOHCTpupyeT
OTpbIBOYHbIE, (PparMeHTapHble 3HaHuS, gonyckaet rpybble oOWnbKM, LEMOHCTPUPYET OTCYTCTBME
YMEHMA MPUMEHATb 3HaHMA W HaBblkM B o00nactm MeguuuHckon ©Ouodmsnkn ans  pelleHns
npodeccmoHarnbHbIX 3aaau.



